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INTRODUCTION 


About December 5, 1924, an excessive prevalence of typhoid 
fever in Chicago, IIl., was recognized by the health department of 
that city. A few days later it was noted that the reports of cases 
indicated an excessive prevalence also in New York City, Washington, 
D. C., and several other cities. 

The outbreaks in the different cities presented a number of similar 
general features. Persons of wealth or associated with wealth 
seemed especially affected. Many persons of prominence were 
stricken. Such: outbreaks, naturally, aroused widespread interest 
and were given extensive newspaper publicity. 

From the studies made by the city health departments of Chicago 
and New York at the beginning of the period of excess reporting 
rate, it became apparent that a large majority of the cases in each 
of those cities was in persons who within the three or four weeks 
preceding onset of their illness had eaten raw oysters; and that 
besides oysters no common factor likely to be operative in the spread 
of typhoid infection was in evidence. 

On December 9, the health commissioner of Chicago issued, 
through the local press and by radio, a warning to the people of that 
city to refrain from eating raw oysters. On December 17, the health 
commissioner of New York City placed an embargo upon theoyster 
beds in lower New York Bay, including Raritan Bay, Princess Bay, 
and Sandy Hook Bay, and in a letter dated December 19, recom- 
mended to the Surgeon General of the United States Public Health 
Service that steps be taken to prevent the shipment in interstate 
traffic of oysters dredged from those waters. 

Assistant Sanitary Engineer E. C. Sullivan, of the Public Health 
Service, had been in touch with the situation in New York City 
from the first recognition of the outbreak and had kept the bureau 
informed of developments from day to day. The Surgeon General 
detailed Surg. F. A. Carmelia on December 18, to proceed to New 
York to inspect oyster beds under suspicion of being polluted. 

The aroused popular apprehension about the safety of oysters for 
food caused a very marked reduction in the oyster trade, the reduc- 
tion as estimated ranging from 25 to 75 per cent for different 
producing areas in general, and being almost 100 per cent for the 
lower New York Bay area. The financial loss to the oyster industry 
was large and the suffering resulting from deprivation of wages 
among the thousands of persons dependent upon this industry for 
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work was serious: The popular apprehension affected not only the 
shellfish industry but, remarkably, also the scalefish industry. 

The Surgeon General decided to have a thorough and compre- 
hensive epidemiological study made of the whole situation. It was 
obviously important for the investigation to be conducted rapidly, so 
that definite conclusions as to the cause or causes: of the epidemic 
might be reached and specified as soon as possible. 

Surg. L. L. Lumsden was detailed to have general charge of the 
field studies. The intensive epidemiological work ‘of the Public 
Health Service was begun in New York City on the morning of 
January 5, 1925. Surg. H. E. Hasseltine had immediate charge of 
the study in New York City and vicinity, and detailed to work with 
him were Surgs. F. A. Carmelia and C. Armstrong, Acting Asst. 
Surg. C. B. De Forest, and Asst. Sanitary Engineer E. C. Sullivan. 

The intensive studies in Chicago and Washington were begun on 
January 12. Asst. Surg. M. V. Veldee had immediate charge of the 
study in the Chicago district and had detailed to work with him 
Sanitary Engineer H. R. Crohurst and Associate Sanitary Engineer 
Joel I. Connolly. Sanitary Engineer Crohurst also assisted, for a 
period of about 10 days, in the study of sanitary conditions in and 
within the vicinity of Great South Bay, N. Y. 

The study in Washington, D. C., for a part of the period was under 
the immediate direction of Surg. J. P. Leake and for the remainder 
under the personal direction of Surgeon Lumsden. Assistance in the 
collection of the data here was obtained from Surgs. W. F. Tanner 
and Norman Roberts, Passed Asst. Surgs. H. E. Trimble, R. E. Porter, 
L. A. Fullerton and Asst. Surg. L. B. Byington. The finding of a 
definite explanation of the localized typhoid infection in the southeast 
section of Washington is to be credited to the painstaking efforts of 
Surgeon Roberts. 

Surgeon Leake visited and made a hurried study of the typhoid 
situations in Buffalo, N. Y.; Cincinnati, Ohio; Detroit, Maich.; 
Grand Rapids, Mich.; New Haven, Conn.; Pittsburgh, Pa.; Pitts- 
field, Mass.; Providence, R. I.; Rochester, N. Y.; and Scranton, Pa., 
beginning his round of these cities on January 23. 

The period of intensive detailed studies by the United States 
Public Health Service, including collection of case histories, was from 
January 5 to February 9, 1925. A preliminary report with definite 
conclusions was submitted to the Surgeon General on February 10. 
The detailed evidence referred to in the preliminary report is pre- 
sented in the six sections of this report. 

Section I gives an account of the scope and character of the studies. 
Sections II, III, IV, and V, respectively, present the findings in 
Washington, D. C., Chicago, IIl., New York, N. Y., and the 10 other 
cities. Section VI presents a general discussion and the conclusions. 
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Our studies were made in cooperation with the State and local 
health departments immediately concerned with the several 
situations, and with the Bureaus of Chemistry and of Agricultural 
Economics of the United States Department of Agriculture. 

We are especially indebted for much essential assistance and many 
courtesies (1) to the health departments of the District of Columbia, 
of Chicago, Ill., of New York City, and of the 10 other cities in which 
our studies were made; (2) to the State health departments of 
Illinois and New York; (3) to the local health officers with juris- 
dictions within the general vicinities of Chicago and New York City; 
(4) to the administrative officers and field workers of the United 
States Department of Agriculture with whom we were associated in 
the work; (5) to the officials of the several companies producing or 
marketing shellfish who cooperated by furnishing us with important 
data about their business; (6) to the many restaurateurs who 
supplied us with salient data about the character and sources of 
foods served in their establishments; and (7) to the hundreds of 
individual citizens canvassed, who, with remarkably few exceptions, 
were thoroughly and cordially cooperative in making an obviously 
painstaking effort to furnish accurately and completely the data for 
the epidemiological case histories upon which must be based to a 
Jarge extent the findings from studies such as those covered in this 
report. 

L. L. LumspeEn, Surgeon. 

H. E. Hassertine, Surgeon. 
J. P. Leake, Surgeon. 

M. V. VELDEE, Asst. Surgeon. 

Untrep States Pusiic HEALTH SERVICE, 

Washington, D. C., March 12, 1925. 











A TYPHOID FEVER EPIDEMIC CAUSED BY OYSTER-BORNE INFECTION 


Section I 
STUDIES OF THE EPIDEMIC 


The weekly morbidity reports from State and local health depart- 
ments to the Bureau of the Public Health Service were of great prac- 
tical value at the beginning and throughout the course of the studies, 
as they served to indicate the extent of the epidemic and its intensity 


in different places. 
EXTENT OF EPIDEMIC 


Table No. 1 presents the number of cases of typhoid fever in 67 
cities, with population of 100,000 or over, from which regular mor- 
bidity reports are received, as reported by weeks, within the period 
October 1, 1924, to February 14, 1925, and within each of the two 
previous corresponding periods. 

TaBLE No. 1.—Cases of typhoid fever, in cities of 100,000 population or over, 
reported to the United States Public Health Service by city health departments, 


by weeks, from October 1, 1924, to February 15, 1925, and for corresponding weeks 
in two preceding years. 
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TaBLe No. 1.—Cases of typhoid fever, in cities of 100,000 population or over, 
reported to the United States Public Health Service by city health departments, 
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TaBLe No. 1.—Cases of typhoid fever, in cities of 100,000 population or over, 
reported to the United States Public Health Service by city health departments, 
by weeks, from October 1, 1924, to February 15, 1925, and for corresponding weeks 


in two preceding years—Continued. 
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TaBLEe No. 1.—Cases of typhoid fever, in cities of 100,000 population or over, 
reported to the United States Public Health Service by city health departments, 
by weeks, from October 1, 1924, to February 15, 1925, and for corresponding weeks 
in two preceding years—Continued. 
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TaBLeE No. 1.—Cases of typhoid fever, in cities of 100,000 population or over, 
reported to the United States Public Health Service by city health departments, 
by weeks, from October 1, 1924, to February 15, 1925, and for corresponding weeks 
in two preceding years—Continued. 
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These statistics indicate that within the period November 16, 1924, 
to January 17, 1925, the number of cases reported for these 67 cities 
was such as to evidence (1) definite outbreaks of typhoid fever in 
three of the cities—Washington, D. C., Chicago, Ill., and New York 
City; (2) a markedly excessive prevalence in 10—Buffalo, N. Y., 
Cincinnati, Ohio, Grand Rapids, Mich., Jersey City, N. J., Memphis, 
Tenn., Pittsburgh, Pa., Providence, R. I., Rochester, N. Y., Scran- 
ton, Pa., Yonkers, N. Y.; (3) a slightly excessive prevalence in 11— 
Birmingham, Ala., Boston, Mass., Bridgeport, Conn., Detroit, Mich., 
Louisville, Ky., Newark, N. J.,. New Haven, Conn., New Orleans, 
La., Philadelphia, Pa., San Francisco, Calif., and Toledo, Ohio; and 
(4) no excessive prevalence in 43. 

By markedly excessive prevalence is meant that the number of 
cases reported for the city for the 1924-25 period was in excess by 
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more than 10 cases and totaled over three times as many for this 
period as for the mean of the 1923-24 and the 1922-23 periods. 
By slightly excessive prevalence is meant that the number of cases 
reported for the 1924-25 period exceeded by at least five cases that 
of the mean of the two previous periods. 

From these records it is apparent that the excessive prevalence of 
typhoid fever was of such extent and degree during November and 
December, 1924, as to be properly designated an ‘‘epidemic.” If 
complete morbidity statistics were available for all cities, towns, and 
rural districts that were stricken, the epidemic proportion might be 
stated with an approach to exactness. From such reports as are at 
hand, it is estimated that within the period of the epidemic there 
were over 1,500 cases of, and 150 deaths from, typhoid fever in 
excess of the normal expectancy for such period. 


PERIOD OF CAUSATION 


The interval elapsing between the definite onset of the attack of 
fever and the date of the report of the case to the local health depart- 
ment was about 14 days for the average case. The extreme range of 
the incubation period (the interval between day of becoming infected 
and day of going to bed) was probably between 5 and 35 days, and 
for the average case was, according to such evidence as we have, 
about 20 days (see p. 54). It is believed that for the large 
majority of the cases a date set 20 days prior to definite onset of the 
illness will approximate the day upon which the person stricken in- 
gested the infection. On this basis, it appears that the period of 
causation of the outbreaks in Washington and Chicago began at very 
nearly the same time—about October 26—and about seven days 
subsequent to the beginning of the period of causation in New York 
City. It appears, also, that the period of causation of the epidemic, 
considered as a whole, ended by December 20, 1924. 


INTERRELATION OF OUTBREAKS 


The generally similar features and the chronology of the outbreaks 
in the different places suggested a common factor in the spread of 
the infection. Therefore, the data secured from the intensive epi- 
demiological study in each of the cities were compared from time to 
time in the course of the studies with those found in the other cities 
with a view to determining to what conditions, if any, the persons 
infected in the different communities had been exposed in common. 
Careful consideration was given, however, to the possibility that the 
outbreaks were merely coincidental in time and not connected by any 
common causative factor. Each situation was studied as an entity, 
and an endeavor was made to determine as nearly exactly as possible 
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the identity and the relative degree of operation of every factor which 
could have been operative in the spread of the infection in that 


community. 
INTENSITY OF STUDIES 


The studies of the outbreaks in Washington, Chicago, and New 
York were conducted on a scale and with sufficient intensity, it is 
believed, to collect the salient data, and were continued until the 
findings led to a definite conclusion as to the principal causative 
factor or factors in each of these cities. 

The studies in the other 10 cities were less intensive and were 
conducted in the main to ascertain if the situations in those cities 
were related in causation to those in Washington, Chicago, and New 
York. 

A conclusion as to the degree or the extent of operation of any 
causative factor was not reached until the evidence collected appeared 
to make such conclusion inescapable. 


SCOPE OF STUDIES 


Our epidemiological studies of cases and of many local conditions 
were made by field forces of the Public Health Service working inde- 
pendently of those of the respective local health departments con- 
cerned. By this arrangement, the findings of two separate groups of 
investigators were made available for comparison. The fact that the 
findings of the two groups of workers in each of the situations checked 
substantially in most respects added to their weight of evidence. 

The Public Health Service forces obtained, from their direct 
interviews with persons, reasonably complete epidemiological his- 
tories of 41 cases in Washington, D. C.; 100 in the Chicago district; 
263 in the New York City district; and 82 in the other 10 cities. 


METHOD OF OBTAINING DATA 


The interviews in the vast majority of instances were direct with 
the patient or convalescent. Therefore, the only chance for error 
in the statements was, as a rule, it is reasonable to assume, in fault 
of memory. Whenever the person interviewed expressed doubt 
about the answer to a question on any point, either that point was 
omitted from the history or the answer was recorded as uncertain. 
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In obtaining the individual epidemiological histories the following 


form was used: 
[FRONT] 


TYPHOID EPIDEMIOLOGICAL RECORD SHEET 


LL) Ege «(Me REPT Pie Oey ep Cees Sea pee Date investigated........-..--. 
ase No, ...605 RG CELE D amet ree a» a ain « Ts sae pin pa ola 
Sr ee Nationality -...-.-..- Date first symptoms ---.-.-.---. 
Date took to bed _._--_-_-_- WIS Ons bonnet eae ck ct bak oeee 
PeeNTE WRI Sco bce enw cet Pe. oes eS eee 
Residence when taken sick _._........-.------- POM 52.2502 283 t..cascs 
PEOVIOUE OOIIIONNS 5G i oi oie nueeis Prem: ac. cwis at 00: Kenan aes: 


Mode of travel, railroad -....--.-- Automobile _.......-- Steamboat---.- 
Petd and teveriigts while absent... 2. osc Soe ete ceesadiee 
eT ne ET I ic cinnen cccnveckican ss cnmenmbe 
No. in household -___------ NN ash wi ies as dienes tw nd San eg clin ae 
No. in household had typhoid with years -...........-.-..----------------- 
Gen. San. cond. of residence _-__..-..-.------ Apparent econ. cond. -...--.-- 
IN iii inct mach ajonte RR a sas haGhtane sob ebnevnktie nena debs 
NRCS A aS a Dine tthe Vidiyebne ngagcastethsindpenaaaen 
Other cases or suspects at place of work _......--------------------.--.----- 


Apparently typical course _.........-------.-- Duration of fever _.._.----- 
How long in bed ____----.------- Condition when visited _...........----- 
i na ences beh Bend ghia ekt «=i } windiideoeueneiien 
Te ee a a waht signe IN twa ob weiscy wate ateie ein Monin io gredeaais 
PR tet oltanedienaoeds MO apithirda citi 0 toe stair oes os deena 
ee I eS ca ents We dL lice didn cde bwbtink 
Immunization ........------- WOR Loci dss Prev: attack. ............< 
et A a i ci cerns cc an A bik hi to iw inn Scie anes me Mec 
WATER 
CEG ara al te lneb owas ee | ___, LEEKS aint) © PSE Bc ADL aD Con One an en Ot ee 
RN Bs li ain os SUAS el OGEUIR Si da cdendesudaco sees 
mowed | sucvesecud-aid PN a wisn els nnnlcbae dp cocbin WOR nisbatucedéend 
I ga ic a TE i, al as cb ils cides mi deli 
MEALS 
ME oh Ghe cc mes cedncdenecca Nt twbehadb ads nivelecevesGodsedwauius 
FOOD 
ee A NN ow scan newman RE Bog ne ete ea 
IT eruiien tate attest lil a seta cits ta ail in alee ian aia nino su Gibenincaaquememtuce 
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[BACK] 
Ree Creams S225 ok se es ME ict fhe mim Sources__.__- 
Rite sods Hissin waist scaed Mere. 22 siti « naliialie eae. eS 
ES a a a SE GE he ene ee pee ee ae WOMTOONs. 4 cecnee 


NOCOKOG VEROtE DIGS KINGS GRUOR) | o 8s ans 5 ow ee none nom abandsnenseenens 
At home—let., cel., rad., onions, endive, cab., watercress, romaine, tomatoes. 

In restaurants—let., cel., rad., onions, endive, cab., watercress, romaine, tomatoes. 
DOV OOUITENS., 2S er ke eee nde eek eee 


Raw oysters, yes. _---- NOH Ss os. 

ee ae 6: | re ee Le ee WRB ay Saswhncdeus 
Snusked......<. i Se ee WORO. ind cece s WN ee 
Underheated_... Kind_....--.-- Were. c 42. <c's WIN sig os ea ae 
Raa nL  ACORTIIOPETC ARES Sins 2) EE Ni ac emenedlcnameauacuamncen 
ItinodiIses BOUTS CNUONSE 022025 oi ok. eee ee ee ee 
Tvamodiase gounees underhontdd.1s. oc... os ec uh cash eee Se Se ie 
CNR, BOE ins ncn OD ictnmnanel | pera ae HOG. 2. mi scisdguca 
CT igi ES ae emerge pare IPRs Se ik ey Lt) ee ee Re 
PE AOI no. Se Gs ote a wale ans pink es aie aac oe eae 

PUBLIC DINNERS 

Assembly lancheona...... 5 524 .0eisen uns Assembly dinners_-_-_-.-------- 
SR NRIEEE ORE ey eo ER SR BE hacivnkiinkeeaes'e Number present______.- 
ns nied atialeiean a is Saree kh nie ened Number present_-____--- 
EL ene pee PE ink piine aby nceon Number present-_____--- 
NE sk A a i See ae Re na gs Se ee nat ee 
PE SEO EES a a ae pea Se OE a EO en eee pe LO Ee eee gee Sat Te 


Investigator. 


A patient endeavor was made to obtain definite statements, as 
complete as possible, on all the points indicated in this record sheet. 
The period inquired into especially with respect to foods and bever- 
ages to which the person was exposed was the one of 25 days extend- 
ing up to the fifth day before the definite onset of the illness. Memory 
dates, including for many of the cases election day, armistice day, or 
Thanksgiving Day, in such period, were helpful in this connection. 


INTERPRETATION OF EVIDENCE 


It is quite possible that a few of the persons interviewed were on 
the defensive for some possible factor in the spread of the infection, 
and purposely gave misleading statements about it. It is quite 
possible also that another few wilfully gave misleading statements in 
the hope of incriminating that same factor. It seems reasonable to 
believe that errors resulting from such tactics would about balance 
in the summation of evidence. 
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Every condition or factor to which the evidence from the case 
histories pointed as possibly having been operative to an appreciable 
extent in the spread of the infection was considered and studied. 
Water, milk, milk products, vegetables, fruits, shellfish, bread, 
fingers, and everything else which, it seemed, could possibly have 
served as a medium in the conveyance of human excreta to the 
mouths of the persons affected were given careful attention. 

With the fundamental knowledge, coming to us from the work of 
the epidemiologists who have gone before, that typhoid fever infec- 
tion comes only from human excreta and that the excreta from some 
persons in apparently good health are as infectious as are those from 
persons suffering with the disease, we, of this time, have a fair start 
in the study of the epidemiology of typhoid fever outbreaks. 

In the course of our studies of this epidemic, various conceivable 
factors in the spread of the infection were eliminated one after 
another, but no one of them was eliminated until the evidence was 
convincing to us that such factor, according to all scientific criteria 
and the dictates of common sense, could not have been operative 
to any considerable extent in the causation of the epidemic. 




















Section II 
THE OUTBREAK IN WASHINGTON, D. C. 


Within the period January 1 to December 1, 1924, the number of 
cases of typhoid fever reported in the District of Columbia was 98 as 
against 109 in the corresponding period of 1923 and 178 in the 
corresponding period of 1922. Thus it is apparent that the number 
of cases of typhoid fever reported here for the first eleven months 
of 1924 was somewhat below the usual. Early in December the 
number of cases reported showed a marked increase. The increased 
reporting rate continued through December and well into the first 
half of January, 1925. The number of cases reported from De- 
cember 1, 1924, to January 16, 1925, inclusive, was 63 as against 9 
in the corresponding period of 1923-24, and 12 in the corresponding 
period of 1922-23. Thus, the excess of cases reported within this 
period of 1924-25 was about 52. 

The following tabular statement presents certain general data 
about the cases reported in the period of the recent outbreak and the 
cases reported in the two previous corresponding periods: 


Cases of typhoid feser reported December 1 to January 16 in the District of Columbia 





Cases reported among residents 











Cases Age Sex | Race |_ Section of city in 




















Years 7 a — | | | which case occurred 
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In the recent outbreak, the proportion of cases was unusually 
large (1) among white persons, (2) among residents of the north- 
west section of Washington, and (3) among persons 20-34 years of 
age. 

AGE-SEX DISTRIBUTION 

The case rate per 100,000 of population in different age-sex groups, 
based on the number of cases reported within the period December 
1, 1924, to January 16, 1925, and on the census of 1920, was as follows: 














Case rate 
Years of 
age 
Male | Female 
0-19 6.6 6.3 
20-34 17.5 20. 4 
35-74 13. 04 6.8 
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Table No. 2 presents the number of cases reported in different age- 


sex groups among residents of Washington within this period: 


TaBLE No. 2.—Resident cases of typhoid fever reported December 1, 1924, to 
January 16, 1925 























Sex 

Ages | 
| Male | Female | Total 
| | ‘eu 
0 | a 1 
1 | 0 | 1 
4 1 | 2 
EL 2 | 4 
5 | 5 | 10 
4 } 5 | 9 
2 | 6 8 

| | | 
ee SS Ta eee 3 | 1 | 4 
ea ee: 2 | 2 | 4 
Sy iatcblokecnatoes 2 | 0 | 2 
I aisha catanned 1 | 1 | 2 
Bo nication inka cit 0 | 2 | 2 
i dniasbbes 23 | 26 | 49 

| 





The proportion of the cases furnished by children was unusually 
low. Of the 49 cases only 2 were in persons under 10 years of age, 
and only 4 were in persons under 15 years of age. The majority of 
the cases in the group 20-34 years of age was among women. The 
age-sex distribution of typhoid fever in the recent outbreak was quite 
different from the usual annual distribution in Washington and also 
from that which is usual in explosive outbreaks caused by water- 
borne or milk-borne infection, for instance. Table No. 3 presents the 
cases of typhoid fever reported among the different age-sex groups 
resident in the District of Columbia in the first 11 months of 1924 
and in the calendar years 1923 and 1922: 


TABLE 3.—Age-sex distribution of typhoid-fever cases reported in the District of 























Columbia 
1924, ° 
Jan. 1-Nov. 30 1923 1922 
Age = 
| | 
Male |Female| Total | Male |Female Total | Male | Female; Total 

| | - Oa a Tae 
0 cee 0 3 3 oi > i8 3 
5 5 10 | 5 6 11 3/ 10 13 
4 2 6 2 5 7 10 ll 21 
6 3 9 3 7 10 12 5 17 
5 8 13 5 | ll 16 14 15 29 
9 3; 13] 5 | 4 9 5 ll 16 
2 6 | 8 6 | 6 12 7 13 20 
4 2 | 6 | 2} 1 3 7 9 16 
5 0 | 5 | 2 3 | 5 7 2 9 
2 2 | 4 2 0 2 4 0 4 
2 0 2 2 | 0 | 2 5 1 6 
1 2 | 3 | 1 0 1 2 0 2 
0 0 | 0} 0 2 2 0 1 1 
0 0| 0 | 1 0 | 1 1 1 2 
0 0) 0| 0 | 0 0 1 1 2 
0 1 | 1 1 1 | 2 3 2 5 
45 35 | 80 | 37 | 49 86 83 83 166 

u i 
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In this period of two years and eleven months, children under 
15 years of age furnished 21.8 per cent of the cases reported, but in 
the period December 1, 1924, to January 16, 1925, only 8.16 per 
cent of the cases reported. In both of these periods, cases among 
females composed the majority furnished by persons 20-34 years of 
age. The sex distribution of typhoid fever in Washington in these 
last three years is strikingly different from what it was 15 or 20 
years ago. Among cases of typhoid fever occurring among persons 
20-34 years of age in the District of Columbia in the calendar year 
1909', for example, 150 were furnished by males and only 72 by 
females—the ratio of cases to number of persons in each group being 
1 to 260 for males and 1 to 653 for females. 


STUDY OF OUTBREAK 


The intensive study of the recent typhoid-fever situation in Wash- 
ington by the United States Public Health Service was begun on 
January 12, 1925. The epidemiological investigation of individual 
cases was confined to the 63 cases reported within the period Decem- 
ber 1, 1924, to January 16, 1925. Of these cases, 14 reported from 
hospitals in Washington were in persons whose residences were 
recorded outside the District of Columbia—11 in Maryland and 3 
in Virginia. As the study here was purposed to determine the main 
factor or factors in the spread of the infection in Washington, no 
effort was made to obtain further detailed information about these 
14 cases from Maryland and Virginia residences. 

Of the 49 cases reported among residents of the District of Colum- 
bia, two were found to be in persons who had been living in hotels in 
New York City for all or almost all of the 30 days immediately 
preceding onset of illness, and are rated as out-of-Washington infec- 
tions; eight were in persons who were either dead or removed from 
Washington before the investigator could reach them to obtain their 
epidemiological histories; and three were in persons who were thor- 
oughly exposed, under unhygienic conditions for three or four weeks 
immediately preceding onset of illness, to a previous case of typhoid 
fever, and were definitely attributed to personal contact infection, and 
are rated as secondary cases. Of the remaining 36 cases, detailed 
epidemiological histories were obtained. The interviews were direct 
with the person affected for almost every case. A persistent effort 
was made to ascertain every fact which was regarded as likely to 
throw any possible light upon the source of the infection. 


WHERE INFECTION WAS CONTRACTED 


Of the 36 primary cases, 27 are recorded as certainly having con- 
tracted their infection within the District of Columbia because they 








1 Hygienic Laboratory Bulletin No. 78 (1911), p. 26. 
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had not been away from Washington within the 30 days immediately 
before onset of illness, and nine are recorded as very probably having 
contracted their infection within the District of Columbia because 
they had been in Washington over three-fourths of the time within 
the 30 days immediately preceding onset of illness. Of the nine 
cases in persons who were away from Washington for a small pro- 
portion of the time within which, judging by the usual range of the 
incubation period of typhoid fever, they became infected, all were in 


















































4 1% | 
Bt Pid ha dde he Ppa wg 
13, _ aa 
ip al 
9|_ a 
£ 7 
. 7 i all 
A XX aia 
/ NX. a 
: Pa ee 
ren. os : OQ: BG x 
\ a er \ Pipa dl 
22| 29] 6 | 13/20/27] 3 | 10] 17| 24/31 | 7 
Dec. | Jan. 
7924-25 
ee eecceeses 4923 — 24 
iced aac on - 


CHART No. 1.—Cases of typhoid fever reported, by weeks, in the District of Columbia 


persons who had eaten within such period at public restaurants of the 
higher class in other cities—four in New York City; three in Baltimore, 
Md.; one in Norfolk, Va.; and one in Binghamton, N. Y. 

The remainder of this section of this report deals with the 36 pri- 
mary cases in persons certainly or almost certainly contracting their 
infection in Washington. 


PERIOD OF OUTBREAK 


Chart No. 1 presents graphically the report of cases of typhoid 
fever to the District health department by weeks from October 1 to 
February 7, 1924-25, 1923-24, and 1922-23. Chart No. 2 shows the 
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dates of definite onset of the cases 
whose histories were obtained in 
detail in the recent study in Wash- 
ington. The date of definite onset 
corresponds to that upon which 
the person affected took to bed or 
became so ill as to give up usual 
pursuits entirely. This chart in- 
dicates that the period of mark- 
edly excessive prevalence, as 
evidenced by development of 
cases, was from November 20 to 
December 29, 1924. The main 
part of the period of causation of 
the outbreak is regarded as between 
November 1 and December 10. It 
is believed from all knowledge we 
have of the range of typhoid incu- 
bation and from such evidence as 
we have of the dosage of infection. 
in this instance that over four- 
fifths of the cases in this outbreak 
contracted the infection within that 
part of the possible period of causa- 
tion. 
IMMUNIZATION 

Five cases gave a history of in- 
jection with three doses of typhoid 
vaccine for protection against 
typhoid fever—one in 1923, one in 
1919, two in 1918, and one in 1912. 
The two cases injected in 1918 gave 
a history also of a previous attack 
of typhoid fever—one in 1907 
and one in 1902. This proportion 
among persons assumed to have 
some degree of immunization is the 
only suggestion of heavy dosage 
infection. Only two of the 36 cases 
gave a history of sudden onset of 
definite symptoms, one with acute 
abdominal pain, and one with a 
shaking chill. A considerably 
larger proportion of cases with 
sudden onset is to be expected in 
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outbreaks caused by infection conveyed by some medium—as milk, 
for instance—in which rapid multiplication of typhoid bacilli may 
occur with resultant heavy infection of persons exposed. 


DIAGNOSIS 


Only two of the cases gave a history of an atypical clinical course. 
One of these was very mild, the patient being confined to bed for only 
10 days; the other was complicated with pneumonia. In a third case 
the clinical course was typical but repeated laboratory tests were 
negative. The remaining 33 cases ran apparently typical clinical 
courses, and the clinical diagnosis for the large majority of them was 
supported by positive laboratory findings. 


GEOGRAPHIC DISTRIBUTION 


Map No. 1 shows the distribution of the cases according to place of 
residence of the person affected. The majority of the cases was 
among persons living in the better residential neighborhoods in the 
northwest section of the city. The group of cases indicated in a small 
area in the southeast section of the city was among persons living 
under conditions generally dissimilar from those of the persons affected 
in the northwest section. 

OCCUPATION 


The occupations of the persons affected were as follows: House- 
wife 6, laborer 4, none (society women) 3, clerk (Government) 3, 
college student 3, United States Government official 2, school child 2, 
saleswoman 2, lawyer 2, school teacher 1, foreign official 1, news- 
paper reporter 1, florist 1, street-car conductor 1, machinist’s appren- 
tice 1, stenographer and clerk (business) 1, clergyman 1, and banker 1. 
Such distribution indicates that occupation of persons affected, in 
itself, could not have been an important factor in the causation of the 


outbreak. 
ECONOMIC CONDITIONS 


A large majority of the cases occurred among persons in good 
financial circumstances. The apparent economic conditions ot the 
persons affected were recorded as excellent for 13 of the cases, as good 
for 12, as fair for 6, and as poor for 5. The outbreak fell especially 
upon persons who were socially active, and who were able through 
their own financial resources or those of their friends or employers 
to eat what they liked and where they chose. 


SANITARY CONDITIONS 


A large majority of the cases occurred among persons whose homes 
appeared to be of a high sanitary order. The sanitary conditions of 
the home were recorded as excellent for 16 of the persons affected, as 
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MapP,No. 1.—Location of residences at which occurred 36 primary cases investigated in Washington, D. CO. 
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good for 11, as fair for 5, and as poor for 4. There was nothing to 
suggest that insanitary home conditions were a factor in the spread of 
the infection causing the outbreak. 


WATER 


All of the cases were in persons who used the public water supply 
of the city as the sole or principal source of water for drinking pur- 
poses. Only five of the cases gave a history of exposure to bottled 
water. The selective distribution of the infection, the record of 
bacteriological examinations of the water, and all other points of 
evidence obtained, support the conclusion that water used for drinking 
did not operate as a considerable factor in the spread of the infection 
causing the outbreak among residents of the northwest or of the north- 
east section of Washington. 

The evidence is very strong, however, that tap water was the 
chief factor in the spread of the infection to the group of nine cases 
occurring among the residents or frequenters of the southeast section 
of the city. These nine cases were in persons who either worked at 
or resided in or visited daily the immediate vicinity of an industrial 
plant located near the Anacostia River, and obtained all or a large 
proportion of the water they drank within the 30 days prior to onset 
of their illness from taps either at or nearby this plant. The dates 
of definite onset of illness in these cases were as follows: One on 
December 10, two on December 12, one on December 17, one on 
December 18, one on December 19, one on December 24, one on De- 
cember 28, and one on December 29. All very probably became 
infected within a period of a few days—possibly on the same day. 
About November 25, persons using the tap water in this vicinity, 
which comprises about seven city blocks, noted that the water was 
somewhat turbid and offensive to both taste and smell, and the 
management of the industrial plant reported the condition of the 
water to the District water department. Within the next 48 hours, 
diarrheic attacks, typical of so-called “winter cholera,” were highly 
prevalent among the residents of the vicinity. The water depart- 
ment found upon investigation that the most probable explanation of 
the pollution of the water was inadvertent pumping of raw water 
from Anacostia River into one of the city water mains. So far as 
could be ascertained, it seems that an engineer at the industrial plant 
had opened the valves and made the pipe connection in order to use 
the city water in place of the raw water from the Anacostia River 
supply, and that his relief, coming on duty later the same night, with- 
out knowing the valves were open, started the pump which had power 
to overcome the city water pressure and thereby forced the raw Ana- 
costia River water into the city main. 

Diagram No. 1, based on data furnished us by the District water 
department and the management of the industrial plant, shows the 
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then arrangement of the valves and the mains, and map No. 2 shows 
the course the polluted water from Anacostia River would have taken 
in this limited extent of the city water mains. The District water 
department had changes made at once in the system to preclude the 
possibility of another such accident. 

The epidemiological histories of this group of cases in the south- 
east section stand out in sharp contrast in many respects to those of 
the cases in the other sections of the city, and indicate that the 
principal factor in the spread of the infection to these cases was 
separate and distinct from that which was principally operative 
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D1aGRAM NO. 1.—Connection between city water supply and polluted water supply from Anacostia 
River, southeast section of Washington, D. C. 
































among the persons in the northwest section of the city where the 
majority of the cases composing the excessive prevalence or outbreak 


proper occurred. 
MEALS, WHERE TAKEN 


The history given with respect to places at which meals were taken 
within the 30 days immediately before onset of illness was as follows: 
6 at home or regular boarding place only; 5 at restaurants only; 25 
at both home or regular boarding place and one or more restaurants. 

Of the 30 who patronized restaurants, 14 gave a history of having 
eaten within the period at three or more restaurants. The restau- 
rants whose patrons were especially affected are among the best 
and higher price public eating places in Washington. Most of them 
are operated in connection with the best hotels or clubs. 
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The preponderance of cases among frequent diners-out suggested 


that the main factor in the spread of the infection was some food or 
beverage served at the public eating places rather than at the private 


homes. 
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Map No. 2.—Vicinity in southeast section of Washington, D. C., showing course which would be taken by polluted water from Anacostia 








MILK AND MILK PRODUCTS 


No evidence was obtained pointing to milk or any milk product 
as having been a considerable factor in the spread of the infection. 
The number of cases among the users of milk from the different 
principal milk supplies of the city was as nearly proportionate to the 
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amount of the milk distributed as could be expected with such a 
limited number of cases. 

Among the patrons of dairymen Nos. 1, 2, 3, 4, 5, and 6, were, 
respectively, 11, 4, 3, 2, 2, and 1 cases. 

The number of gallons of milk distributed on the average day in 
November, 1924, by these dairymen was as follows: 


IN ES Sy eee gallons.. 18, 500 | No. 4. ............- gallons__ 2, 400 
th EP eee do.... 3, 500 | Ws oc aKu bien Rares do.._.. 4, 500 
ls Se ee 0... NA aes oe no ts cr ar do_.-. 3,300 


The amount of milk distributed daily by these six dealers totals 
about 31,000 gallons. The total daily distribution of all the forty- 
odd dairymen supplying the District of Columbia is about 42,000 
gallons. 

The histories with respect to how milk was used within the 30 days 
prior to onset of illness by the persons affected was as follows: As a 
beverage, 18; with fruits or cereals but not as a beverage, 6; in hot 
tea or coffee only, 5; and in no way, 7. 

Twenty-seven of the cases gave a history of having eaten ice 
cream, but the supplies were various and there was no apparent dis- 
proportionately large number of cases among the eaters of ice cream 
furnished by any of the producers. 

Practically all of the cases gave a history of having eaten butter, 
but the sources of the butter, also, were various, and no evidence 
was found of a disproportionately large number of cases among the 
eaters of butter from any of the many sources. 

It is not reasonably conceivable with the data at hand that any 
supply of milk, cream, ice cream, or butter, distributed as widely 
as it would have had to be to reach a large proportion of the 
persons affected, could have operated as an appreciable factor in the 
spread of the infection without causing many more cases than oc- 
curred, especially in children. The small number of cases—both 
relative and actual—among the children is alone very strong evi- 
dence for the elimination of milk and milk products. 

Sixteen of the persons affected gave a history of having eaten cheese, 
18 of having eaten none, and 2 were uncertain. Six of the persons 
were exposed to Roquefort, 4 to Swiss, 3 to American, 3 to cream, 
2 to Camembert, 1 to Edam, and 1 to Kraft. Evidently cheese 
could not have been an important factor in the spread of the infection. 





RAW VEGETABLES 


The history given with respect to the eating of uncooked vege- 
tables within the 30 days immediately before onset of illness was 
as follows: 21 ate lettuce, 23 ate celery, 5 ate radishes, 5 ate water 
cress, 4 ate onions, 3 ate tomatoes, 2 ate endive, 1 ate romaine, 
and 8 ate no raw vegetables of any kind. It appears from these 
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data that none of these raw vegetables excepting lettuce or celery 
could have been an important factor in the spread of the infection 
causing the outbreak. None of the findings pointed to either lettuce 
or celery as a considerable factor in the spread of the infection. 

So far as could be determined under the very complex marketing 
of such products, the sources of the lettuce and celery eaten by the 
36 persons affected were as many and various as those of the lettuce 
and celery eaten in the same period by the average 36 persons in- 
dulging in such food in Washington. 

The proportion of cases furnished by persons who ate raw lettuce 
or raw celery was presumably about the same as the proportion of 
the general population in comparable economic conditions exposed 
to the eating of such food in November, 1924 (see pages 29 and 30). 
If either lettuce or celery had played an important part in convey- 
ing the infection, it is difficult to conceive why the proportion of 
cases in children and in persons in less affluent circumstances than 
those who developed typhoid fever would not have been very con- 
siderably larger than it was. 

The elimination of both lettuce and celery from the list of possibly 
important factors is based on an entire lack of evidence to implicate 
them, and on the very positive evidence that another factor was 
the main one in the spread of the infection. 


RAW SHELLFISH 


Of the 36 cases, 27 were in persons who gave a definite history of 
having eaten raw or undercooked oysters once or more within the 
30 days immediately before onset of their attacks of typhoid fever, 
2 were in persons who were uncertain about the eating of such oysters, 
and 7 in persons who stated definitely that they had not eaten raw 
or undercooked oysters within such period. Of the 34 cases giving 
a definite history on this point, 27, or 79.4 per cent, were in persons 
exposed to the eating of raw or undercooked oysters. Of these, the 
statements recorded are that 23 ate raw shell oysters, 2 ate raw 
shucked oysters, and 2 ate undercooked oysters. The undercooking, 
as described, was such as not to have accomplished more than a 
luke-warming of the stomach contents of the oysters. All of the 
seven cases in persons giving a history of not having eaten either 
raw or undercooked oysters were comprised in the group of cases 
occurring among the residents of southeast Washington, and are defi- 
nitely attributable to water infection (see pp. 21 to 23). The two 
cases in persons giving a history of having eaten undercooked oysters, 
but no raw oysters, also are included in the group of cases attributed 
to the localized water infection in southeast Washington. 

The large proportion of cases among raw oyster eaters is an out- 
standing feature in the history of the outbreak. An estimate, based 
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on general observations and on limited specific data, is that less than 
20 per cent of the total population of the city ate raw oysters, and 
that less than 10 per cent ate raw shell oysters within the 30 days of 
November, 1924 (see pp. 29 and 30). 

Of the 34 cases in persons from whom definite histories with respect 
to the eating of oysters were obtained, 23, or 67.6 per cent, were in 
persons who ate raw shell oysters within the 30 days immediately 
before onset of illness—10 frequently, 11 occasionally, and 2 only 
once. Of these 23 cases, 20 were in persons who, according to their 
statements and to our findings in a diligent and persistent effort to 
trace as exactly as possible the oysters involved back to their sources, 
were either exclusively or potentially exposed to raw shell oysters 
distributed by a producing company operating within the vicinity 
of West Sayville, N. Y. This company is designated hereafter in 
this report as ‘‘company A.” 

By exclusive exposure is meant that the case was in a person who 
within the period of usual incubation of typhoid fever before onset of 
the illness ate raw shell oysters of a kind supplied by a given produc- 
ing company and ate them only at some place or places where the 
oysters of that kind served were, according to all evidence obtainable, 
derived entirely from the supply distributed by that producing 
company. By potential exposure is meant that the person ate raw 
shell oysters at some place or places where oysters of the kind eaten 
were, according to all evidence obtainable, served from a supply de- 
rived in part from the designated producing company and in part 
from one or more other original shippers. In the endeavor to trace 
the source of the oysters, the possibility of substitution at every point 
along the line at which it might have occurred was carefully con- 
sidered. The statements from the different sources of information 
were checked against each other. The chances for error were care- 
fully weighed. When every datum obtained in such an inquiry 
dovetails with all the others and points in one direction, what may 
appear in the early part of the inquiry as a strong probability becomes 
a practical certainty. 

The statements of the persons affected as to the kind of raw shell 
oysters eaten were as follows: Eighteen ate only small oysters 
designated on the menu as “ Bluepoints;” one ate “ Bluepoints”’ and 
also medium-sized oysters designated on the menu as “‘ Cape Cods;”’ 
one ate ‘“‘ Bluepoints”’ and also large-sized oysters designated on the 
menu as “Lynnhavens;”’ one ate medium-sized oysters the designa- 
tion of which on the menu could not be recalled; and one ate both 
medium and large-sized oysters the designation of which on the menu 
could not be recalled. Thus, 20 of these 23 persons were exposed to 
‘“Bluepoint”’ shell oysters. 
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The small proportion of cases among eaters of large or medium- 
sized raw shell oysters is striking, in view of the fact that such oysters 
derived from comparatively near-by waters compose a very large 
proportion of the raw shell oysters marketed and eaten in Washing- 
ton. The small proportion of cases furnished by eaters of raw 
shucked oysters is also striking. 

Almost all of the raw shell oysters to which the persons affected 
were exposed were eaten in restaurants. The incidence of the disease 
was especially high among persons who may be designated as par- 
ticular oyster eaters—persons who liked only one kind of oyster and 
went to restaurants where they would be served with that kind— 
viz, ‘‘Bluepoint”’ oysters with the general features of those produced 
in the beds of Great South Bay or within that general vicinity. 

Of the 23 cases among eaters of raw shell oysters, 18 were in women 
and 5 were in men. The predilection of women oyster eaters for 
small oysters, ‘‘Bluepoints,” instead of large or mediums, should be 
considered in connection with the markedly excessive ease rate in 
women 20-34 years of age (see pp. 15 to 17). 

If the principal oyster producing companies had furnished us with 
a complete list of their shipments, as they were earnestly requested 
to do, our efforts to determine the source or sources of the oysters 
which possibly could have operated in the spread of the infection 
would have been very much lightened and simplified. Some of the 
companies cooperated with us in this respect, but most of them did 
not. 

By canvassing wholesale and retail dealers in Washington, who 
bought from producing companies direct or through wholesalers in 
other cities, and by tapping every other available source of definite 
information, we obtained sufficient data to indicate (1) that less than 
15 per cent of the total supply of raw shell oysters eaten in Washington 
within the period of causation of the outbreak was furnished by the 
several producing or distributing companies operating within the 
vicinity of West Sayville, N. Y.; and (2) that less than 5 per cent of 
the total supply was furnished by ‘‘company A.” 

Thus, it appears that persons exposed either exclusively or poten- 
tially to raw shell oysters distributed by ‘company A,” though 
composing less than 10 per cent of the raw shell oyster eaters and less 
than 1 per cent of the total population of the city, furnished over 86 
per cent of the cases occurring among raw shell oyster eaters, and 
over 58 per cent of the primary cases developing in the total residential 
population within the period of the outbreak. 

.The following tabular statement presents the data obtained with 
respect to exposure of the 23 cases among the eaters of raw shell 
oysters to the raw shell oysters derived from the several producing or 
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distributing companies operating within the immediate vicinity of 
West Sayville, N. Y.: 























A imate| Number of cases of ty- 
Seer ” phoid fever among per- 
barrels of sons exposed within 
raw shell causation period of out- 
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rae | 
within peri 
Sept. 1-Dec. | Potentially Exclusively 
1, 1924 
A.. 125 20 | 9 
eae 300 8 | 0 
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Of the eight cases potentially exposed to company B oysters, seven 
were also potentially exposed to company A oysters; of the four 
cases exposed to company C oysters, two were also potentially ex- 
posed to company A oysters; and all three of the cases potentially 
exposed to company D oysters were also potentially exposed to 
company A oysters. Of the three cases potentially exposed to 
“Bluepoint”’ oysters distributed by company D, two were so exposed 
only at New York City restaurants and one at both a New York City 
restaurant and a Washington restaurant. The apparently large 
ratio of typhoid cases to barrels of oysters distributed in Washington 
by company D is due to the fact that two of the three cases had their 
potential exposure to such oysters in New York restaurants. 

A canvass was made of 38 of the principal high grade restaurants, 
mainly at hotels or clubs, in Washington to ascertain the kind or 
kinds and source or sources of raw shell oysters served under the 
menu designation of ‘Bluepoints.” Apparently complete and 
trustworthy statements were obtained from the managements of 37 
of such restaurants, Of these 37 restaurants, 11 served “ Bluepoint”’ 
raw shell oysters derived wholly or in part from ‘company A.” 
The patrons of these 11 restaurants furnished 21 of the cases of ty- 
phoid fever recorded among the patrons of Washington restaurants. 
The patrons of the other 26 restaurants where ‘“ Bluepoints”’ either 
were not served or where those served were derived from companies 
B, C, or D, or some other company either alone or in combination, 
but none from company «, furnished only nine of the cases of typhoid 
fever recorded, and of these nine cases six were patrons also of res- 
taurants served with ‘‘Bluepoint’’ oysters supplied wholly or in part 
by company A. The patrons of the latter group of restaurants 
(those not receiving any of their oyster supply from company A) 
far outnumber those of the former group. The difference in typhoid 
fever incidence among these two groups of restaurant patrons is 
striking and significant. It is not conceivable, in the face of the data 
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we have, that such a difference possibly could be defined among two 
large groups of patrons of Washington restaurants if the restaurants 
were classified by source of celery, lettuce, milk, ice cream, butter, 
or any other possible factor, except oysters, in the conveyance of 
typhoid infection. Ifsome hypothesist should undertake to attribute 
the infection to “carriers’’ among workers in the restaurants, he 
would have overwhelming difficulty in explaining why the infection 
was distributed so excessively among the patrons who happened to 
eat raw shell oysters of a certain kind distributed in such large part, 
necessarily, from the evidence, by company A. 

Every one of the restaurants supplied in whole or in part with shell 
oysters by company A had one or more cases of typhoid fever among 
its patrons, while eighteen of the restaurants not so supplied by that 
company had no case among their patrons. 

According to the epidemiological evidence obtained from the case 
histories here, whatever typhoid infection was spread by company A 
oysters in Washington, within the period of causation of the out- 
break, may have been either in infected oysters uniformly distributed 
throughout all the barrel lots derived from that company or in 
infected oysters composing but a small part of each of possibly not 
more than 15 or 20 of the barrel lots. 

Only 2 of the 36 cases gave a history of eating raw shell clams 
within the 30 days immediately before onset of illness, and both of 
these were exposed also to company A raw shell “ Bluepoint”’ oysters. 
From such definite data as could be obtained it is estimated that at 
least 10,000 persons in Washington ate raw clams within the period 
of causation of the outbreak. It is not only remarkable but highly 
significant that such a small proportion of the cases was furnished by 
eaters either of raw clams or of oysters derived from supplies other 
than that of company A. 

The persons, probably totalling at least 60,000, who ate either raw 
clams or raw oysters other than company A’s in the Washington 
restaurants—many of them in the restaurants where company A 
oysters were served—presumably were exposed in those restaurants 
to other possible vectors of typhoid infection—such as raw vegetables, 
fruits, milk, cream, ice cream, butter, cheese, bread, etc.—to about 
the same degree as were those who ate company A raw shell oysters. 
Thus these persons served as a “control” in the study of the situation. 


CANVASS OF UNAFFECTED PERSONS 


With a view to ascertaining certain salient food habits of a sample 
group of the normal population for comparison with those of the 
persons who became infected with typhoid within the causation 
period of the outbreak, a canvass was made in two blocks of the 
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northwest section and in one each of the northeast, southeast, and 
southwest sections of Washington. This canvass was made in the 
early evening hours in order to have a chance to find the working 
members of the household at home. The persons interviewed were 
about equally divided among men and women. The 30 days of 
November composed the period to which the inquiry applied. This 
month was suitable for the “‘control’’ study (1) because it covered 
a considerable part of the period of causation of the outbreak and (2) 
because it contained three reminder dates, election day, armistice 
day, and Thanksgiving Day. | 
Table No. 4 presents the findings. 


TaBLE No. 4.—Statements of persons canvassed in general population of Wash- 
ington, D. C., as to whether certain raw foods were eaten by them in November, 


1924 
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While the proportion in this group giving a history of having eaten 
raw lettuce or celery is quite close to that in the group stricken with 
typhoid fever, there is a remarkable and significant degree of differ- 
ence between the histories of the two groups with respect to the 


eating of raw oysters. 
The following tabular statement presents the comparison: 
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It is interesting to note that the percentage of raw clam eaters is 
larger for the typhoid group but that the percentage of shucked 


oyster eaters is larger for the control group. 











ret kewt 22. rr 


So 











31 


SUMMARY 


Definite and reasonably complete epidemiological data were 
obtained for 41 of the 63 cases of typhoid fever reported in the 
District of Columbia from December 1, 1924, to January 16, 1925. 
Of these 41 cases, 2 were in persons who were away from Washington 
for all or most of the period of 30 days immediately before onset of 
illness and who within that period ate raw shell ‘‘ Bluepoint”’ oysters 
served in New York City restaurants supplied wholly or in part by 
company A. These two cases are recorded as away from Washington 
infections and are attributed to oyster-borne infection. 

Of the 39 cases originating within the District of Columbia, 23 
gave a definite history of exposure to raw shell oysters. 

Of the 16 cases in persons who were either sure they did not or 
were not sure they did eat raw shell oysters, 2 were exposed to raw 
shucked oysters from sources which were not definitely determined; 
3 are definitely attributable to personal contact infection with a 
previous case; and 9 are definitely attributable to localized water- 
borne infection in southeast Washington. 

Of the 23 cases giving a history of exposure to raw shell oysters, 
20 were either exclusively or potentially exposed to such oysters 
supplied by company A and are definitely attributable to oyster- 


borne infection. 
CONCLUSION 


The main factor in the spread of the infection causing the out- 
break of typhoid fever in the District of Columbia in November and 
December, 1924, was raw shell oysters supplied by company A, and 
among contributing factors were personal contact and water. 
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THE OUTBREAK IN CHICAGO, ILL., AND ITS SUBURBS 


On November 30, 1924, four cases of typhoid fever were reported 
to the Chicago health department. From October 1 to November 
29, 1924, 38 cases were reported, or an average of only about 4 
cases a week. From November 30 to January 21, inclusive, a total of 
129 cases of typhoid fever was reported. This represents a period of 
53 days. The typhoid fever expectancy for such period at this time 
of the year in Chicago is about 33 cases. The daily report of cases 
during the period of excessive prevalence is given in Table No. 5. 
Within this same period 21 cases were reported in Evanston, 4 cases 
in Wilmette, and 9 casesin Oak Park. These towns are all immediate 
suburbs of Chicago. In Table No. 6 is given the morbidity rate per 
100,000 population for the above-mentioned cities. In Chicago the 
cases were grouped very largely in certain wards of the city. Many 
of the wards failed to show any increase. If the increase is studied 
by wards, Table No. 7, it will be seen that the incidence in certain 
wards of Chicago nearly approximates that for the suburbs, and that 
it closely follows economic lines. 


TaBLE No. 5.—Typhoid fever cases in Chicago reported by days from October 1, 
1924, to February 1, 1925 


Cases || Cases 
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TaBLe No. 6.—Typhoid fever morbidity per 100,000 population in the period 
4 og et ~~ to January 21, 1925, in Chicago, Evanston, Wilmette, and 
ak Park, Ill. 





Estimated Case rate 
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TaBLE No. 7.—Typhoid fever morbidity per 100,000 population by wards in 
Chicago within the period November 30, 1924, to January 21, 1925. Wards 
grouped with regard to their apparent economic condition 
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Group II.— Economically mized, average below Group I 
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Group III.—Predominating economic condition fair or poor 





All other wards 


GEOGRAPHIC DISTRIBUTION 


Maps Nos. 3, 4, 5, and 6, show the distribution of typhoid fever in 
Chicago during four different periods: (1) a normal summer period, (2) 
a normal autumn period, (3) a period of excessive prevalence in the 
fall of 1923, and (4) the period November 30, 1924, to January 21,1925. 
The maps are subdivided into wards which are numbered consecu- 
tively from 1 to 50. The heavy solid line meandering south from 
the north boundary of Chicago to meet the Lake near Grant Park and 
then going southwest to leave the city near West Pershing Road 
represents the North Chicago drainage canal and the Chicago River, 
respectively. The irregular areas bounded by heavy dotted lines 
represent municipal water pumping areas. There are eleven of such 
areas, each supplied by a separate set of pumps. 


























av 


HOWARD 


av 


PRatt 














* Gate Te 
> N : 
PeSsgse 7 v4 
29 Fase. | << > 
So oe ea 
ray 4 ‘ ’ 
' is ve 
ts 
es Pose ee eee 
' f 4 ' 
' J ; } 
eer | sage ete ert ee 
‘© iin 





PETERSON AvE- 











: 





~ 
i 


owe de 
' 
‘ 
' 
‘ 














~ 
' 


® 
eae 





i 
‘ 
' 
‘ 

La = ae on, 
ni 





ow error 


a 
apa 


dew 












































' y st ~~” ; ' ; f : = ee 
rp 4-4 - NM -- G Se <seepee -Geoce <Q pe ae ae age ae ape es gee cers ee aan 
i eo A eimei f 4 
r ' : S. a’ Se. ' ' 
. er ewes —~- 4-1 tittle tetetet eeleleis attetatet tated 
' ; ' . s: ' ' : ' 
: ' \ ~ J = : ‘ i ‘ 
“ eS a ‘ rf . 1 
pee eee Soe oa ee s : » 
z z < ' | Sabet se 2 & & % 
: ' 7 5 
' ' 
AW LLASNVOVUUYNN Be gar fh - ~~ nan nb do wood z 3 “ 
z ' ' ' 3 < 4 F 
a2 ’ ' . ’ 2 y _ 
- rr * eg ' ' f ' > zx 3 
¢ z ° as --------b---L- far cit fa) ed : ; 3 
; ' 1 
~ 2 5 ' \ \ \ Ed 3 
a 2 Z ' ‘ ' 
> i U 
= s z - 
2 4 z 
z 3 
os z 
; » - £ yz 
z x z - rd 4 e 
° i>} r ° 
_ g e Fs 4 br a #8 
z a é a : 3 é 
> o 7) = 3 2 
3 2 < oO ve < 
> 
€ 











AV NMVTICGOOM 


E.HARRISOM ST. 





E. CHICAGO Av. 
E.KINZIE ST. 

















- 
. ” 
2 z 
3 Z » = ° 
AW 3A0U9 39V110) S z ri ” z 7 
2 : < z « = > 
S r > - w ° a 
1 : F 3 ; a < & z 4 
AY WUYd HLNOS x 3 a z ei w 
eg ose @ 8 
= ” =z > > 
= < L ws 4 
> z a g @e23zseo bad ‘si 
48> GFiviS na w 2 < " 
2 bs we 2 = 
< 2 y 3 S 
= > z 3 = 5 $s ’ 
ow 4S “DIMOGTS Z ~) « “ 
4 > z ° z « = z 
% 3 > < 3 w z 4 2 : 
=< < < . > o > ° ~ 
s = w we < “ 
3 o > < ra) a ra) 
3 4 =x i~4 
» 2 2 
= @ Le 
a4 = ee «~~ he im me wee 
“ Oy 
ts 
' 
5 ' 
woe, ) ers - 





Se 
' 
‘ 
‘ 
1 
' 
our - 





aes 












































































































a 4 ' a ba, OY ' ’‘ ‘ ao he = > 
is a a \ 3 2 aS: lO | le eS ie os hae ee ee ee 
‘ a _— + a : H ' iD wim. : : i sd 
"+e = H H : a oe * of ' | $ 
p= bees dwasaree 7 ie Soe ta Sis telat ata tate ems bene pecan Meee oe 4 anvinsys's 
mm cy ohssk Pia re eR SES OR Pg 
‘Oe Reta ame Gore iia magne i, 2 J~ = sia Shetels ata atatatate siete eet eee eee eee | aavou's = 
H ' ' ‘ ' ' ' ' ‘ ;: 
ides : : ' Te, ' : H ' ' : ; 
von qree bi be eed ----b -- =p -- Tee ~ 7 b----d----5---- av 43LsaM’s 
; i oe one . § ee a 
pid te SL > 8 zoe 
ae. bbs pet ee eee an a a . - . ‘AY WINWOsITIWD'S 
Fi it tm! ews $$ ft 3 . 2 . 2 oe ae 
Bly Ce eG a i ' , ; oe ee ee ee ee 
; tog? Rae ieee tei Siete bee z 2 Ss = 2 = Me 
& 1 iS! Pee } ji } aa oe 
ee Sheek biteht thie tte ditt chi tte Gao ka us 
ee a ee ee wn 
2) ES SE iad ee 5 | Sy Re ee ee a 
% o ry 2 ; { AV QuosMvED'S Ss) Cc - 
Foe ne A foveal Es ae Ee N rs) 
tae C . Tae eo een © 5 oO 
: 6 Ss ee oo Be rr 
2, a Pgcsape = oy © c - iA - "AV OU3219'S us LJ 
Z 2 > . = : WE a a a a o a u fo! am) 
ga § 2 i tai fe Fg F & < s 
3 = 2 2 > - wb-d----4--2-4--4 Gay swvuvils e > $ = nm) Y 
ea at ia? 6 S n Z 
Sete he: ? $ 5 si adnan nak aay > Wwuinas's x oc 
4 oe er ' Fs C—) ay &@ w tt 
' ¥ \! ' ; > i+ 8] ya Oc 
+ + z wnen Yon = r----t---P av wisn Ss i) Cc } = r @ > 
7) e H ' ° 
' Lad 
3 3 bar H a4 OVUUYN S ¥ rs} U p 
x So : 
3 ££ 2 w Vey 
; 3 : Ww Yd »YO'S 0” (eo) Vv) 
Ps ' =f 4 1 
aay watuvn's > - xz 
bd 7) — 
. | «4 és ia] =. 
2 $ 38 oe a 
, 2 2 : = = o) 
on 5 z 


























































































































































. . ; os Pe « +9 5 & & 4 & & ic} & 
” ° 5 7) ” ” he Fy x, ® 7 Fd h a) i 
o> 2. 6 2 & & § § fF 2 eee £4 
oe c ~ a : 2 = = - = he oe = = 
. 2 “ o © at 4 “ ws w w w w vw ws w 
” ow w w ~ ad 
FS 
@ JNNZAV e 8 JNN2AV 
e oe) 
Av onima 2? 
: Fa) AV ONIM] 
- uw 
: Oo n 
Av A3ZTUNG |: - bo w paces egos «an : ‘ : 
. 2.2% my, r - Wide Sabetneer santas tatatatar Shicheaee (oneets: ~ tetas tetas MZ Aavwna 
° Ps Fa) ; . - t J Ly ‘ ' ° ' 
r " wi ' H ' ee ‘ ' ‘ 
AY NODaXSnW 3 Ss i “ER ERE aN Hh SATS : ® : 
: Pa : i 1 t zi ' iS yu r ee. op sea Avs NODaNSNWw 
' ‘ 1 _—' 7 /< ‘ ~ ‘. 
' 1s ' ' ' ' ; ' ’ ; . é a 
AW SBLVA fomanb nn -y- GBs -- --p-- --}- p - fo pt Z AV S3LVA 
& ; é 376 . . ' ' ' t ‘ ' 
P a ° ' es ~\ ' ; ' : ' ' 
" a . ' . ' ' 3 
AV auzss3e 5 Fy == Se ee fe ae AW Aw34asar 
° Ps z ®, = ‘of : : on ; ' pa 
. 2 ee ae | ie ES Ss RS  aaiioninninagancseeee™ 
5 3 ] A QMNTS! ANOLE z bs ae ie 1 ki a 7 : w AV GNVTSI ANOLS 
4 bead ‘ ' : ' 
us 5 2 5 4 ; i Fa a ‘ ; H H i 1 H ' x 
= e ¥ a4 es 7 a w 3 PEPae , Re, eee, es adeoos a < 
Fi < io 0 a r = " 4 : ‘ h : 1 i * «a AY NMWIGOOM 
> y 4 w ‘ ' 8 ‘ M '‘ 
3 < 8 Fi] 2 3 ° ' H i : : : 1 lang 
w rm] 2 ° ra . a 1 ‘ i= - 1c ' : me ee 
; / “ wi -414--4----4 oie: Po<- ketetiatel shatetete bated Gab Sane <3 --be-|- - - AY 3A0U9 39V1409 
f as Ne pe re ae ' ' tt ' ' ! Pa 4 Ss! ‘ ' ‘ ‘ 
a7 x! oo! ' ; (pg) : i i t a ! H ' ; ' ‘ 
Ww See a ' : 3 ' ' a: w! ' ‘ ' | ‘ 
: : r 5 ‘ RE asee po en dame ‘eheaais sass T OP en Ro bonne went occ eno=4 AY *YYd HANos 
hat | ‘= Hy ; ' ’ ‘ ' ' ; ! ' t nN! ‘ (a= ‘a | ; ‘ ° 
iby ' ‘ + ‘ ' H : ' ' ' , | } noes ; ' H AY OINVIGNE 
H -— 4 H H ‘ ' OP Pema ee we i O,! ' ' 
e to--- - ae ae aS nM : . i rf i : ; F ‘ - 
TW-- -@-- -8----; r= Cuties teed geakateer on --<- . op -°3-o2 ~—+----+ qous www mh eee op oe ce spe cee 
' ¢ : * ; H ' ; ‘ nO ' | : ‘ ' i ; . 
1 ‘ . ' - © ' ' ; i ' : ‘ ; 
- ‘ 4 
Wg ae asst ees street ; iE ade tasks “aes Sec ones ox 
H ° ‘ Ts ' ‘ H | : 
't : ‘ ' ; ' ' ' 
Sign t canada yb anata t 7 en 4s a ‘ 
H ‘ : T ° . 34S 1WH's 
H ‘ ' ' ; ' " 
' H a H t ‘ J s 
 —_ 4 oo goos 
. ; 1 ' ’ = Fag 5 f----4------ jana -tay amis? =o 
; ; ' ' ' iy PN : ‘ : H Es 
' Gast phted ‘ ' ' = % * : ‘ ‘ i 
+- be sedenes SES Re Oe, Hoge | its ' ' ; 
r 4 4 i ‘ Pomtaf---—- - 4 ONnvINSYS Ss 
* a SA ee ae oo 
Ps ! ' ' ' ‘ ee ig 
uiehiiel dhitels eieteiel aieteiede aindeas ater nee Ge ee CO kT 
° ' 
’ ¢ ' ' H H ' 
, H 
-- - we ae 4 1 ' oy ‘ : eee Rey | ST 





(Face p. 34.) No.1 


257. 


37639 


vo 














HOWARD Av 


‘ 
‘ 
‘ 
‘ 

‘QQ io 
j 
_—T 


Min we 








T 
' 
‘ 
' 
Lewes 


ufair 


' 
‘ 
' 


5 letestestiens dentietieeedaieetetedied 
' 
' 

. =" 

. ' \ « 
‘ ti? * 
' 
ot 

' 
’ 
‘ 
' 


‘ 


" 
h 
An 
Ls 
' 
’ 
' 
---4 
E. “9 
. ' 
2 
Pp 
‘ 
qYooso capoveoce 





G: 
=~ HF a 
~ 
. ‘A 
A 
a 
ae | 
Yo 
. 
st 
y 
-}-- 
H 
' 
t 
' 
— 
‘ 
‘ 
‘ 
' 


avi --- - 





AY LL aSNVOVEUYN'N 








FOSTER 
LAWRENCE 
MONTROSE 


' 
' 
i 
' 
pocce 


























4 
‘ 
' 

we 











Lm ocdawmageacn 














‘ 


i td 





-—--p---- 
‘ 

















a See 
' 

































: 3 5 2 8 
z 
z ~ ba 
3 j 2: 3 3 ¢ 
z w z F 3 4 2 w 
- 4 a = > 
w z 2 F] r=) 
z a a z < co 
Fs z 


AV. 


FULLERTON 
ARMITAGE 


W. NORTH 


AV. 








i i ' ' ' 
not ' ‘ ' 
il woo =---.-- wont ben pen neha 
a 4 ‘ ' ' ' 
i : i ' ' 
L-M ---7 a ' dn i 
: ' : . 
i pes 8 2 & & . 
‘ , 
bu foofmood z 3 w 1 
'. ° < ~ 
i : a 4 z 
( fi = 
tAi-4 § Sos gS 
\ } s € 8 
> 





































: b 
& 7) 
s & g § 
< 2 e 2 
“AY NMYTGOOM 3 4 6 § 
: ee < iy > x 
3 z z v 4 : 4 
+ z ~ 4 x r = ss 
“AV 2A0U9 39V1109 5 x i a : “ re) = 
j < = F 4 « © > ; 
- a) < w 
3 * ££: & & & @ 
AV Wud HiNOS o xz 3 wi z w “4y--- 
x z za sé 3 8 » ' 
, s 2 a 22 3 
~ z a 2 2 ° ” 
AS 5 BAvAS' NZ pe 2 2 
> < w 
< = > .) 8 Ss 
= z z < z + 4 = 
3 4S “2MOCIS Z $ < < 4 Zz a 
- &e68: # 2-4 
z > S ° - z a < 
= < < re > - > 3 | 
> on “ w a -- 
c. | 2 > i a a FA 4 
$s 6s 5 & ' ©! 
' ' 
a : Ui si. 
a x Proce ~- = + -~-- - +99: 
an ' >! Ft 
a. 
<4 ’ 
2 ' 
° rd 





























































































































J s ’ J 4 
--f---4--- ‘Oo ee oe Se a a aaa ‘ ‘ fe m7) a 
== seiieiei abate i-----fAv 3 e 
: na SSE»... = SRE % cork, 
oegecone —+ Be - --4---- ; =o a Ae ee -tedekes ‘ — ; r] “3 ae : ‘ PZ] 
, H H Jos H i poooabenndennndo---b—-4--2-P tae -o-=- voce aNnvinsyS 's 
Ue —— ten ae yeti heel hy 3s ae cS a ¢¥ 
Re eat Se ee & SMe ‘Saat See ee, AE ee es 5 
: Twi ‘ ‘ ‘ ' fi) 2a eae bom adamn mprewn ape mndeoweatonndencenpan-tis ABDOwSE 
as ee jee > tae Pe oe oy ,- } “2-9 
potiny.--3--- ti kh he _— wescbennnfenn-d 
} 1s : ‘ 6 7 i 4 Mei I: rid wuaisam’s 
a Mn vem! SS s -—; } > eB = 2 
es ' i ti—— . t + 7 > e woe Le ‘AY VINWOSIIW'S 
° ‘ ' ‘ H H ° * oa mS = e % 
La H ; : ' ‘ ; ‘ 3 2 ae » = 4 , = 
oe won pene nf-aa-4----taw aizaan's 5 > 5 . ee ee. 
‘ ' ' ' ' ; ' --s = = 
MR tt Bi zo we oT Bn Ml 
a ao ne ret, es eae Ponte penn chan a inn == FAW Hiv THMLNED'S 3 
xin eh U8 2 a @ i Be a me 5) 
‘ > oh Bees sag og pe wo afro sa ainne- ofA Gwoamvur’s <q 
oe ee SA Ba ; +S} us Tee Se U LJ 
} Me ' . wig eet = ch SE FES es AY WANL8OH'S © 4 ~~ 4 
ee il ¢ & & & ‘ =. ‘ : | ' ‘ 
' z "fs Sad ies Cotes eer oe = oe i A-ny  ow3219's a = ly 
2 &8 @ 4&4 : Ct ee. 2-2 8 i . Q 
ry 3 F Fd 2 3 Ph ‘ Cs b- 3 i. . ‘a z£ 3 E < © a» 
ie Be ee we ee ee . = V 
; o ae = vt H ' o —_ o 
Bags 3 Be er <e a ae cis 3 > 2 - & 
: 4 < ¢ ‘cgay meme Pama eae a = Weinar's r <q us paving 
' ee ee Fe oa > 
5 6 2 feennn eemeed anne ee fad wusny Ss Cc = i a a 
‘ ; . 
. + % : © «) , 
3 a coon imeetAY LLISMVYOVUUYN *S “mi ay es 
| 3 i sie in. i 
Dee a ee rane ‘WW WVd HVO'S ' — oo 
= % ; ” 2) os ¥2 eS! 
Diceibinied av WaTevH's : 
—_ sr aa 5 2 a 
Ss ps pe £8 ) 
2 3 3 ez S 
4 a & 3 © — Zz 
. =. ie ee « 
2] 








“AW Awa4dIe 





QONV1S! ANOLS 


E.HARRISON ST. 


E.MADISON ST. 


- ROOSEVELT RD. 


E.16™ ST. 
€.22 st. 
E.26% ST. 





' 
+- 


Ue 





"AV ONIMG 
af 
~ a 
ay AaTUNG |: & e 
: = F ® 
5 a i w 
“AW NOD3BKNSNW 41 3 2 
nd o wi ad 
x A 
+ we 








“@ 3nNaAV 





w sr. 


€. 127% St. 
£. 130%" sr. 


4 
u 
5 
“ 


cocheces feovefoced 
'‘ ‘ ' ‘ 


€.03~% st. 
€.87™ $7. 
€.91@ ST. 
E 99 st. 
£.103% ST. 
E.niw st 
E.us sv. 
E.n9w $T. 
€. 123" $7 


e. 
6 








€.79% st. 
WOLF 


' 
' 
' 
‘ 
-/ 
' 
' 











€.753 ST. 





—--b-— 9 
==p--- 





4----3. 


1..-- ¢ 








10 





woe ne dee 


= 
*: 
k-- 


‘. 
4 
’ 

' 





‘Deleteetedk aeeteheteie eieetetea 


~- 





E.35™ ST. 














oe ey er 











, 











~ 





; ' 
ite eee eo 


“ 


r 


me + + + ob wane eb wn ee 


y 
= 
> 
~~ 
5 


ee ee ee 


land 





rt ters---b---- 


oe oe 


dewce 


2. 





---- 








= 


ores 


\ 
Ss 


: 
' 

' 
"x 
' 

' 
> 


‘ 














+ 








‘ 


eo 


o}A 





Chica 





' 
' 
! 
' 
ee ore 
f) 
' 
—--} -------- 4 
' 
' 
! 
i 
' 
‘ 
‘ 
' 
' 
' 
' 
' 


ee es 


' 
' 
' 
U 
-- 
’ 
‘ 
’ 











W. 136" ST 





' 
ee oe 
' 

’ 

' 

' 

! 


noadpooad dna = 
z 
H 
ro 
a 














instal 





' 
+--- 
! 


lp ao mo ap ee ae 





‘ 
‘ T 
' 





7-7 





' 
he cw wn 








MPEG e ob condone ‘ 
' “I : 

‘ia 3 

2 Se 











+ 
’ 
‘ 


’ 
wee mebane 
' 
* 9 
' 
‘ 
we ende 


{ 
7 





$T.}- ---- J----- 





a 


z 
w 
z 
3 
“st: 


teem 


‘ 





ajecee 
' 
' 
! 
Se 





2-4 
' 
' 
v 
A 
hy 
st. 


duns 


soos 











INN ZAV 


ONIM] 


AINE 


NOoINSnWw 


S3ivA 


Aw34aaar 


AV ONVIS! ANOS 


NMWICGOOM 


Ay aA0UD 39V1L0) 


AV Wuvd HiNOS 
VNVIONI 


(Face p. 34.) No.2 


37639—25F. 
































o: 
> 


% 





woo 4 en-yz- 








whooce 








s, ‘ 
eS beletteteeds Meedetiedes 


v 








ole Te eo cecege ot 
“4 rT 














st 
$T 





¥ LLaSNVYOVUUYN N 





Division 


5 
e 
3 
3 


W CHICAGO AV - 
WwW MINZIE 
W. MADISON ST. 








LAWRENCE 
MONTROSE 
w 





BOUL 





PETERSON AVI-- 

BRYN MAWRA 
ADDISON 
BELMONT 
FULLERTON 
ARMITAGE 


IRVING PARK 









S.LINE CALVARY CEM 


-- HOWARD AV 
-- at Mol 
re nclens “eo TOUHY AV 


ween eee ----- PRATT Av 





SEDGWICK ST 


oc 
m 
< 
° 
z 
> 
< 














\ 
PETERSON AV 


ry 
BRYN MAWR AV 


FOSTER AV. 


tdlied 


we 
7 
< 
r 
” 
z 
A\ 


ee see LAWRENCE 





MONTROSE Av. 






SOUTH PARK AV. 





IRVING PARK GOUL. 


w- mg 3 -fa:-- \ ADDISON ST 





COTTAGE GROVE AV. 


















ania £2) SELMONT Av. 
N PK. 
DIVERSEY PKw. 


FULLERTON PKWw, 


AV. 


CENTER ST 


WOODLAWN 


a ee In-- + 4 E.NORTH AV. 





E. DIVISION ST 


= 
Or 
4 
@ 
> 
Z 


! 

~-4-XE. cHICA6oO Av. 
‘ 
' 


—) 





- KINZIE ST. 





E.MADISON Sr. 





ten @ ebanwoa, 


‘ 
a) 





E. HARRISON ST. 
































































































, ‘ . ro 4 4 » 4 
' H Oe Be a = 
' 1 H ' i— | ie.’ > ] ‘ ' a 
: ee ee ae ae i as (reer ta jw ansvev8 s 
! ' ‘ ' a ; ee i ' F 3 
Sy : : > ' 1 ; ; : ie. E 
3 Po t ” cae . as bane = mm + ---4-@ | ----- ---+-- oe iors --418 Aasous® 
H 1 TN H ' H ' ; \ ' { H ' ' 
os ot bie Sb ae tte >, Soe he a te 
Sart mn tet ‘wit be eae “goer ees ga Oe cae mame on shina 
by a“ ‘ ' , : ry) . ’ ' i oo : o H { " 
roe A Re Ge RE Gr a Soe ee ie oe 2 
deg eae Somaeer "net ce ee he oreen 3 4 - . Sav VINWOSIIV)'S 
"pe, is Ps I a ae : es: eo oe . eo 
— pols. oie SS ES RE Mon, ea Be af GB. sen! . Ta ad : p 2 B- B ¢ 38 
+ No tf i---4 J 4 . AV aIZGaX'S $ 3 8 2 % ° 
| Taf | imi ee eee aS ris 
a ae a os ante ie ae qo neecpon a aa = Fae orang TUNG 's 
1° ‘unt .. ¢ ' 
mon dfowstyte menntentaahe ora enon cna cfanee force spe cone anon ‘AV GuO4MVUD'S 
a i? ee Sah : 
egaennnb a= fone n te ten et -------+---4----4----4 AV, UINLSOH'S, © 
' ' 
a g ‘ ir 
: ' E 
: é 


b 
gs 8 8 
ft oe ow! we. «4 2 z 
' 


o-- ono 4 











e 
W.47 ST} ---------- 








W PERSHING RD. g 
w.4d 


st.}---+--- 
(Face p. 35.) 





: 
a See heeedtAY LLISNYOWUUYN 'S 


pot - 





iT 
ST. 


= Se 

‘ t le weeny ‘ “ . “ 

1% re : 3 " - = tad u3219'S 

4% S ' ‘ Ee @ ‘ 

nee ee ~~ cued a 5 ; : < 
,; 0: : ° 

ant 4a ny se WUANaD’S } 

M ean Ve] 
Stan ween Senn Rd nusny's IR, 


aiid f-----f avy | (‘uYd HVO'S 


av watuvn's 
2 
“" 
p BE 
g 38 
< z 3 


showing 
252 Cases 
LOCALIZED VWWATER BORNE INFECTION 


we. KINZIE 





W. ROOSEVELT 
oo ® 
wit 


Nov. 19 - Dec. 22,1925 
37639—25t. 


w.Si%? ST 
w SS™ ST. ----i---- 


IA 











“AW «AuB4dae 


- KINZIE ST. 


y, E. HARRISON ST. 





ew ST 
E.22 st. 
€.260" ST 














tccc 





T 
' 
' 
' 
1 





€.83% st. 
£.e7% 87. 

-95Y St. 
E 99 St. 


€.o17 ST. 





2 
£.79€ ST. 





es 
ook 


€.75% ST. 





t---}---- 


a om 


\ £.7197 ST 





\ 
x 


' 
s 


tone 








£.103% ST. 





wd eee ae = 





E.107%F STi 


ay 
e 


E.uSt ST. 








See ee 
‘ 





eee ee 


oe 
‘ 


' 
es 


Nem 





Se 


moe ee 
' 
' 
! 


ee oe 


i ee eee 


cecclon 
t 





T 
' 
fi 
j 








~-+---- 
a 
’ 


\ 





ee ee ae 




















q-- 





' 

‘ 

! 

‘ 

' 
meee 




















Se et 











Rhone 
Se eet oo ee en’ 





qre cee bene 














ee 


ee ees 


ee lew ens 


dene 


land 


‘ 
2] 
' 
' 
oo ee- 
9: 
| 
y 
Sceeen teaekened 
! 
' 
a+ ate women 


gd - enwe 


he 


Seteetet fetches 


1 
bis 


lees Retail elated 


' 
‘ 
' 
ss 
‘ 
1 
' 
‘ 
‘ 
‘ 
' 
! 


ee 








eee oe ee 


ee eee eee 


wooden 


‘ 


SE ee 





i’ 





ode’ 








odee nna 


meen poe 


, 
‘ 


oe t <4 





“AS GBASTVH'S 


a) 














35 


The distribution in a normal summer, as shown on map No. 3, is 
fairly uniform throughout the city. The population of each ward in 
the city ranges between 50,000 and 65,000 persons. In one or two 
wards west of the Chicago River, south of Chicago Avenue and north 
of Sixteenth Street, the incidence of typhoid fever in summer is 
usually slightly higher than the average for the whole city. In this 
area the general sanitary and economic conditions are poor; also there 
is over-crowding. One hundred and twenty-two days are included in 
the summer period referred to on the spot map. Eighty-five cases 
were reported during this time, but if calculated for 53 days, the period 
of the recent outbreak, there would have been only 37 cases. 

Map No. 4 shows the distribution by place of residence, of the 55 
cases reported during a normal autumn period of 76 days. Here 
again was a rather uniform distribution throughout the city. In 
fact, if the time periods included in maps Nos. 3 and 4 had been made 
the same, the similarity of the two maps would have been such that 
they could not have been differentiated. 

In the autumn of 1923, beginning on November 19 and ending 
December 22, there occurred a very definite outbreak of typhoid 
fever involving only a small area of the city. (Table No. 8.) Two 
hundred and fifty-two cases were reported within 34 days. Map 
No. 5 shows the limited area and the sharp outlines of this outbreak. 
It will be seen that the cases are confined practically exclusively to 
the area supplied with drinking water from the Sixty-eighth Street 
pumps. 

TaBLE No. 8.—Typhoid fever cases in Chicago reported by days from November 1 
to December 31, 1923 
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The epidemiological evidence is very concluisve that this was a 
water-borne outbreak of typhoid fever. The method of water supply 
to Chicago makes it entirely possible that this could have been a 
water outbreak which need not have extended beyond the zone sup- 
plied by the Sixty-eighth Street pumps, and, in fact, not beyond the 
zone supplied by only one of the pumps operating in the Sixty-eighth 
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Street pump house. A detailed report of the conditions operating at 
that time is published in the Engineering News Record of January 
17, 1924, pages 116 to 121.1 

The geographic distribution of cases during the recent outbreak is 
shown on map No. 6. This is a very different grouping of cases than 
that of the 1923 outbreak (map No. 5), and also considerably different 
from the normal summer or autumn distribution (maps Nos. 3 and 4). 
In fact, if the normal expectancy of 30 cases were to be removed 
from map No. 6 on a basis of distribution as is shown on map No. 4, 
which is the normal fall distribution, it would be shown that nearly 
all the excess cases for the 1924 period are localized in two sharply 
defined areas; one north of the Chicago River and the other south of 
Forty-seventh Street, both bounded on the east by the lake and 
extending approximately 1 mile westward. 

Of especial interest and importance is the prevalence and geo- 
graphic distribution of the cases in Evanston. For the purposes of 
this study Evanston is a direct continuation of Chicago to the north- 
ward, differing only in its water supply. The normal typhoid fever 
expectancy for the period of the recent outbreak is only one or two 
cases. The actual morbidity rate for the outbreak was 48.5 per 
100,000 population (Table No. 6). Map No. 7 shows the geographic 
distribution, which is essentially the same as in North Chicago, being 
confined very largely to a strip of land adjacent to the lake front. 


AGE-SEX DISTRIBUTION 


There are certain points of difference in the distribution of cases 
with regard to age and sex in the recent outbreak which do not 
occur during periods of normal expectancy or even during the 1923 
outbreak. Table No. 9 gives the age and sex distribution by three 
age groups for the recent outbreak, the one of 1923, and the two 
control periods of normal expectancy. In both the normal summer 


TaBLE No. 9.—Age and sex distribution of typhoid fever cases in Chicago within 
the recent outbreak, November 30, 1924, to January 21, 1925; also for three other 


periods 


Outbreak of Outbreak of N yo ag | ae uaa 
Nov. 30, 1924, | Nov. 19, 1923, Nov. 1, 1920, June 1, 1920, 


to Jan. 21, 1925 | to Dec. 22, 1923 
Age groups ae | o Dee to Jan. 15, 1921 | to Sept. 30, 1920 


Female! Male | Female 





Male | Female Male | Female) 
| } | 
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and the normal autumn the cases among males represent 60 per cent 
or over of all the cases reported. In the water-borne outbreak the 
males are again slightly in excess, 52 per cent. The recent outbreak 
shows a very slight excess of females for all ages, about 51 per cent. 
Variations are much more striking when the age groups are studied 
separately. For persons under 20 years of age the incidence is 
greater among the males in all four periods. This preponderance 
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among the males continues in all the age groups except the 20-34 
age group, in which group the females are in excess both in the 
recent outbreak and the one of 1923. Infection among the females 
was twice as frequent in the 20-34 age group during the recent out- 
break as among the males. In the water-borne outbreak the excess 
among the females for this age group was very slight. 
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That this difference in sex distribution is not due to a preponderance 
of females in the population for these age groups is shown in 
Table No. 10. 


TaBLEe No. 10.—Morbidity rate per 100,000 population for data reported in Table 
No. 9 based on the actual population in each age-sex group in Chicago as of the 
1920 census 





Population of 1920 Case rate per 100,000 





Age groups ‘Outbreak of 1924/Outbreak of 1923|N ormal autumn|Normal summer 


| 





Female| Male |Female| Male |Female Female 
| 








} 
476, 069 | 479, 521 | 
395, 890 | 406, 155 | 
35-74 years 485, 567 | 431,019 | 


Total..... ih 357, 526 |1, 316, 695 | 
| j 





























Here the incidences by age-sex groups have been calculated per 
100,000 population as of the Federal Census of 1920. The same 
higher prevalence among females, 20-34, was apparent in the recent 
outbreak, the ratio being two females to one male. In the age group 
35 to 74 years, the sex distribution is just the reverse—namely, males 
5.8 and females 2.7 per 100,000 population. Another significant 
difference, as shown in this same table, is that the case rate in the 
under 20 group was no higher during the recent outbreak than it 
was during the normal autumn selected for control. For both the 
water-borne outbreak and the normal summer this age group has a 
higher incidence. The causative factor in the recent outreak seems 
to have been especially active among females from 20-34 years of 
age, but does not appear to have operated much, if any, among 
persons under 20 years of age. 


RACE 


During the entire outbreak no cases of typhoid fever were reported 
in the negro population in either Chicago, Evanston, Wilmette, or 
Oak Park. The negro population of the city of Chicago is about 
125,000. On this basis, had the cases of typhoid fever during the 
recent outbreak been uniformly distributed between whites and 
negroes, the latter race should have furnished five cases. 


OCCUPATION 


The distribution of cases by occupation is arranged in Table No. 11 
into nine groups. The attempt has been made to place the occupa- 
tions into similar groups on a basis of economic and social activity. 
Unfortunately, the housewife was recorded as such instead of by 
occupation of the husband. The social, economic status of a house- 
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wife, as well as the sanitary condition of the home, is very largely de- 
pendent upon the family income. From a personal knowledge of 
each case involved, it is known that all of the cases grouped under 
the title “not gainfully employed,” actually belong in the first five 
groups of Table No. 11. 


TaBLe No. 11.—Ninety-eight typhoid fever cases investigated in the Chicago district 
arranged into nine groups according to the occupation of those infected 





Occupation } Occupation 





. Professional | 6. 
. Contractor and engineer 1 7, 
. Real estate and insurance || 8. Unskilled laborer... -..........- | 
. Clerical, stenographic, and | 9 Not gainfully employed ! 








| 
a 








1 This includes persons at leisure, students, visitors, and ‘‘ housewives.” 


According to the 1920 Federal Census of occupations in Chicago, 
slightly less than 6 per cent of the persons gainfully employed are 
classed as professional. As arranged in Table No. 11, 19.4 per cent 
are so employed with the further certainty that many of the cases in 
Group 9 actually belong with the professional group, thus further 
increasing the excessive prevalence of typhoid fever in this group. 
The proportion of cases occurring in the “clerical, stenographic, and 
salesman” group is also high. This group includes female stenograph- 
ers and clerks; 11.3 per cent of the total cases occurred among females 
giving their occupation as stenographer or office clerk. The average 
age of females pursuing such occupations would easily fall within the 
age group 20-34 years. It was shown in Tables Nos. 9 and 10 that 
the typhoid fever incidence for females in this age group is far in 
excess of the male. 

The classification of cases by occupation reveals two peculiar 
characteristics of the causative factor, or factors, in the recent exces- 
sive prevalence of typhoid fever. First, it has shown a higher attack 
rate among persons occupied in technical or highly skilled pursuits, 
and, secondly, that for any single occupation it was highest among 
female stenographers and office clerks. 


STUDIES OF THE RECENT OUTBREAK 


The Chicago outbreak has been carefully and extensively studied by 
the local city health department.? Similarly, the cases occurring in the 
three suburbs mentioned have been studied by both the health depart- 
ments of these towns and also by representatives from the State 





? Bundesen, Herman N. 1925. Typhoid epidemic in Chicago apparently due to oysters. Journal ot 
American Medical Association. Vol. 84, No. 641. 











n Board of Health of Illinois. 
However, in order that the 
Public Health Service might 
obtain an entirely impartial | 
and independently arrived at 
picture of the outbreak in these 
cities, it was deemed advisable 
that representatives of the 
Service should personally visit 
as many of the cases as time 
and condition of the patients 
would permit. Out of a grand 
total of 163 cases reported in 
the Chicago district, visits 
were made to 89 cases in Chi- 
cago and 29 cases in the 
suburbs. Twenty-one cases 
had died before the beginning 
of the investigation, so that no 
history of them could be ob- 
tained; 24 cases were not 
visited due to lack of time, 18 
cases were visited, but for one 
reason or another the patient 
could not be seen, some be- 
ing too ill, others having re- 
covered and gone away to re- 
cuperate, etc. Thus 75 cases 
in Chicago and 25 cases in 
the suburbs, or 61.4 per cent 
of all the cases, were avail- 
able for. epidemiological his- 
tories. Two of the 100 were 
abandoned because the pa- 
tients were too ill to cor- 
roborate accurately. Eight 
others gave complete histories, 
except with regard to the 
kinds of oysters eaten or the 
places of eating. Thereremain 
90 cases wuose epidemiological 
histories are regarded as ac- 
curate in every detail as far 
as the patient’s memory would 


Bat CS BO OH RE, OH AE o paras. : 




















January 























: 




















e 





























December 





mon eae 







































































16) 17) (8) (9) 20) 21\22 


November 





peer 
RL. kD eer aoe? mera Te ED 
| EERE GE RR SS Re 





























7 
-Total typhoid fever cases reported in Chicago, Evanston, Wilmette, and Oak Park, IIl., from Nov. 30, 1924, to Jan. 21, 1925 (recorded by date of going to bed) 

















1|2|3 |4|5]617|8| 9 |0| | s2|13|4\05| 


CHART NO. 3.- 





























In obtaining the 
epidemiological his- 
tories a uniform 
case record form 
was used for each 
case. In each in- 
stance the patient 
wasseen personally. 
In many instances 
the memory of the 
patient was assisted 
by that of the nurse 
ora relative. Ina 
number of cases, 
access was also had 
to the hospital re- 
cords, and in a few 
cases the family 
physician also as- 
sisted. No arbi- 
trary selection of 
cases was made ex- 
cept possibly that 
a few cases were 
purposely omitted 
because they were 
more remotely situ- 
ated. Reference to 
charts Nos. 3 and 4 
will show that the 
distribution of cases 
studied is essenti- 
ally the same as for 
all the cases. 

Up until this time 
the cases occurring 
in Chicago and 
those occurring in 
the suburbs of 
Evanston, Wilmette, 
and Oak Park have 
been considered sep- 
arately. Insuchdis- 
cussion as follows, 
the cases will be 
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combined and referred to as cases in the Chicago district. This 
is done for simplicity of presentation and in order to increase the 
value of the figures through greater numbers. For the purposes 
of this study in the Chicago district the entire area may be regarded 
as one city, having many conditions in common. 


THE PERIOD OF THE OUTBREAK 


By days of reporting the outbreak extended over a period of not 
more than 53 days. Calculations from reports of cases may be 
misleading and certainly give little information as to the period 
of actual causation. The dates of actually going to bed more nearly 
determine the length of the outbreak period. Chart No. 3 shows 
the dates of going to bed for all the persons affected in the Chicago 
district, while chart No. 4 shows similar data for the cases studied by 
us. These charts show the outbreak really beginning November 
15 and extending until January 9. On this basis it is estimated 
that the main part ofthe period of causation was between October 
26 and December 15. 

IMMUNIZATION 

Of 98 cases investigated 10.2 per cent had had typhoid fever and 
4.1 per cent had received previously three injections of typhoid 
vaccine. 

LABORATORY CONFIRMATION OF THE OUTBREAK 


Laboratory findings are available on a majority of the cases in- 
vestigated. These are reported in Table No. 12, in order to confirm 
the clinical evidence that a genuine typhoid fever outbreak did exist. 
TaBLeE No. 12.—Laboratory findings in the typhoid ferer cases investigated in the 

Chicago district 


| 
| 

















Laboratory test Total |__ ‘reported, 
Positive | Negative |No lanes positive 
a —— — — | | 
| | 
ld inisinpletinssnessiieedeneentmiageaitinog 98 87 | 1 | 10 | 88.7 
| ETRE. TILES te 98 8 | 1| 89 | 8,2 
98 23 | 0} 75 23. 5 





SANITARY AND ECONOMIC CONDITIONS 


The sanitary conditions of the homes affected and the apparent 
economic conditions of the persons afflicted are considerably above 
the average. This is further brought out in Table No. 11 showing 
the occupation of these persons. About 1920 a study was made by 
local health authorities in Chicago of the economic condition of the 
various wards in Chicago. Practically every case within the recent 
outbreak period resided within those areas reported as being eco- 
nomically good or excellent. This is more strikingly brought out in 
Evanston and Wilmette, where the general economic average is con- 
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siderably above such average for the city of Chicago as a whole. 
Even here the cases are largely confined to the very best homes and 
in the choicest sections of the residential section. It is a very 
striking and significant fact that practically every case which 
occurred within the period of the outbreak, either possessed ample 
funds for good economic and sanitary surroundings or were very 
intimately associated with and under the influence of such conditions. 
The details of the sanitary and economic conditions of the persons 
affected are presented in detail in Tables Nos. 13 and 14, respectively. 


TaBLeE No. 13.—The general sanitary conditions of the homes of the persone affected. 


, 


Total Per cent 














Pee thomas ares a So ose hi Ri ieee l cad 96 |---------- 
Home condition: 
I otras yndiei cis tba on doegedonaeedosateusheestiae+a4eh dipaadedichessenye 35 | 36.5 
SUA Oy Fi a ak 6 9) fs ks Re AR Se ee eee 41 | 42.8 
ME no ina cuk pun th de tnhben sep adeasawsssnetenss~elseahesecehcacaeeses 5 | 5.2 
Ps chicas Lehn acksudaadsupald ook Vnbtackhoadbuapiabcbadcabiicighawwnckuane 15 15.6 








TaBLE No. 14.—The apparent economic conditions of the persons affected. 




















Total | Per cent 
NONE MIRE SRI oa, pode een cdsacabawaeninagweie aigheaned WF Biedetnckay 
Apparent economic condition: | 
ee ds a ak ok aces nneaueseaeeuee } 31 31.7 
EINE, Pedals chew ardoas dunkondctitdgn det hdkidews sedan kiimhektacasquaduedetenukeoouces 42 42.8 
I SS ka Na een enc oeMaeubamedeuacad 9 9.2 
WOU SUNOS cab u Val dcntiteudcassdwntcdbobuabenddbastinestadeddessicctndedaetessé 16 16.3 





DRINKING WATER 


Chicago’s public drinking water supply is obtained from Lake 
Michigan through six cribs located at various distances out in the 
lake, from the Wilson crib near the north border of the city to the 
Dunne crib in the south. The water from these cribs is distributed 
by means of 12 sets of pumps located in as many pumping districts, 
Table No. 15. There is some intermixing of water at the periphery 
of these pumping districts, but in general each district has an inde- 
pendent supply. All the water is chlorinated. Records of the sani- 
tary engineer’s office show that at no time during the period of 
causation did the treated water fail to show residual chlorine. Simi- 
larly, only one test out of about 1,500 bacteriological tests showed 
more than 2 B. coli per 100 c. c. of water. 

TaBLE No. 15.—Giving the names of the Chicago water intake cribs and the pumping 
districts wonnned they ourey 


Name of intake crib Name of pumping district 








Mayfair, Lakeview. 
Chicago Avenue (partially), Central Park, North Springfield. 





Two-mile crib | Chicago Avenue (partially), Twenty- second Street. 
Four-mile crib Fourteenth Street, acon! Avenue. 
BEE PE DUE os aidnnccctnnsddonsecade Sixty-eighth Street (i pump 


BRN oiab a cecndncddkaceduvccaiased Sixty-eighth Street (3 ae. Roseland, Washington Avenue 
(summer only). 
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The above evidence, along with the general features of the out- 
break, seems to be ample to eliminate public drinking water. It will 
further be observed from Map 4 that the majority of cases are dis. 
tributed over territory supplied by water from three widely separated 
intake cribs. In Evanston, where the case rate is much higher, the 
public drinking water used is independent of the Chicago supply and 
of excellent quality. 

More than 80 per cent of the cases depended solely on municipal 
water supplies for their drinking water. Less than 2 per cent re- 
ported that they drank bottled water exclusively, while slightly less 
than 20 per cent drank bottled water occasionally. The bottled 
waters used came from three or four different sources. Very few 
cases reported the use of ice directly in their drinking water. 


MEALS, WHERE TAKEN 


Each one of the persons investigated reported having dined at 
some public eating place at least once within the possible incubation 
period. The cases occurred among persons who dine out, either 
altogether, or who are in the habit of eating at popular and high-class 
restaurants from time to time, frequenters of exclusive clubs or 
restaurants, hotels where people go for eating and dancing, restau- 
rants which are noted for good food, or cabarets. In other words, the 
cases occurred among that group of people who eat what and where 
they wish. Not a single eating establishment of such character in 
the Chicago district escaped having at least one case of typhoid fever 
reporting as having eaten there during the possible incubation 
period. A number of the affected persons ate in hotels of eastern 
cities, but in each of such instances the person was potentially 
exposed to at least one factor common to the restaurants of the 
Chicago district. 

DAIRY PRODUCTS 


A majority of the persons affected were not in the habit of using 
milk as a beverage; 42.3 per cent of the persons affected (Table 
No. 16) reported using milk as a beverage at least once during the 
possible incubation period, and 9.3 per cent said they used cream 
on cereal or desserts but not as a beverage. The home milk supply 
of 93 persons affected was traced to 22 different public milk supplies, 
all of which produced pasteurized milk. Nine of these dairies had 
a total of 80 cases among their patrons. - Calculated on the basis 
of daily milk sales, these nine dairies averaged 1,600 gallons of milk 
sold per case of typhoid fever among their patrons. The maximum 
was 2,200 gallons per case, and the minimum 700 gallons. 
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TaBLe No. 16.—The consumption of dairy products by persons affected 

















| 
| Number | Per cent 
IN oss ipa cancnciincdcndedenuecdoascest tins hicwntandgeaasennanusae jy SR 
Milk or cream: 
Te NCNIIN. "2s ocho onedesba Madeearaie peaekebadkodinnsantacgs 41 42.3 
Used on cereals, etc.; not a8 & DOVETAGS.......22 22 cen ence n eens cee ecececoncccens 9 9.3 
OD ON QUI oi o.oo coas cape dbidicteigensbisbucmdtaasiunesodeses 29 29.8 
ai. oa cbarb can cesinhdaeiaredt eictanapescbsadioussceenesbeeens 18 18.6 
el a ian alin yahassninndasoneragiinekannhuantakdbushs Sehiaackaenitgand 67 69.0 
Cheese consumption: 
ES Sn cnnncacndilndinedekeeen ian damakebdbainkandeubataesacnaensl 22 22.7 
TL a lla ea Da oe ale aiid eas ee waned Ging atelen Gail 12 12,4 
ss cid cc ucide digas tndsatnbtaabba debs dasa vebeiserbetaneetanccedcunsl 9 9.3 
Cnc cnccddantdsbnncrsdudiebbebhbthtiadhnbcestenbscbbhehahsabseacwaes 5 5.1 
SNE DE ths hes atiscwa coanatioatedae Nenudindaes emsiuce al aeoinen dbwtbaidtubamaccden 5 5.1 
elated LE had big diin dads dpa saddcaedalladecheeo i ckUbde cekisacdbkus cacknacadseecs 3 3.1 
UR i ooo eh ine oo gacs aan nnbihca aa tac been cansTinedanasduads 2 2.0 
een MUR MUIIOGL. . sin ddahedswddtnbbond Kecababuicabsschebshoucsncswecescea 10 10.3 
ee iio ca socenncedtncadneamhbcudesddedattnennnbeadanawceteuannaees 51 52.6 








A history of butter eating was given by all the persons having 
typhoid fever. There was a rather uniform distribution of cases 
to brands of butter sold in the Chicago district. 

Ice cream was eaten once or more (Table No. 16) by 69 per cent 
of the persons affected. The kinds of ice cream eaten traced back 
to essentially every producer of ice cream in the Chicago district. 
The persons affected are not limited to persons who are either fre- 
quent eaters of ice cream, or who ate only one make. 

Cheese could not have been an important factor. Only 47.4 per 
cent of the persons affected (Table No. 16) had eaten cheese of some 
kind at least once during the possible causative period; some had 
eaten more than one kind. At least seven different makes of cheese 
are included in the histories. 

The absence of any excess of cases among young children is strong 
evidence to show that dairy products could not have been an appre- 
ciable factor in the spread of typhoid fever in the recent outbreak. 
Three cases, or 2.3 per cent, were reported in children under 10 
years of age, whereas the normal under 10 for this season of the year 
is about 7 per cent. 


RAW VEGETABLES 


The eating of certain raw vegetables has become a very common 
and frequent practice. Methods of farming raw vegetables, in 
some instances, make them a potential source of typhoid fever in- 
fection. There is presented in Table No. 17 a list of the vegetables 
which are regarded as such potential factors. It is seen from this 
table that all but two of the vegetables may be eliminated at once, 
because their consumption was not sufficiently widespread. Lettuce 
and celery were eaten by a large majority of the cases and, therefore, 
each must be considered as a possible major causative factor. 
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TasLe No. 17.—The amount and kind of raw vegetables consumed by the persons 





























affected 
st “y ese mes ailesitage 
Per | Per 
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Total cases investigated... 97 as | Ie cad sailotea hin aioe 17 17.6 
} fees 1] OGG. ....-...---caccasecocce 7 7.2 
DL. ncthcavcnsncidcdcapebenae 86 Se er) SU Waa sce ccenmeaiomend 7 7.2 
ER CRESS RSE 86 i eS a eae 8 8.3 
Re eee 2 2.1 | SS. See 12 12.4 
ER Eee 0 | 0.0 


either as afactor. One method is to undertake to trace the vegetable 
back to the source of production to ascertain if a majority of the 
afflicted persons ate a vegetable coming from a common source. 
This was found to be attended with great difficulties in Chicago be- 
cause of the numerous dealers or shippers involved between initial 
producer and consumer. The second method is to ascertain the raw 
vegetable eating habits of a comparable group of persons who did not 
contract the disease. Should the consumption of celery or lettuce 
be correspondingly high among the control group the possibility of 
each of these vegetables being a major factor is greatly lessened. Use 
was made of both methods in studying the outbreak in the Chicago 
district. 

It was not possible to take the individual person affected and trace 
back the lettuce or celery eaten to the initial producer. The eating 
of these vegetables was such a frequent practice, and the retail pur- 
chases were so varied, that scores of dealers became involved long 
before the producer was reached. The result was a hopeless network 
of entwined paths. The solution of the problem was therefore at- 
tempted through four restaurants in Chicago, at one or the other of 
which a total of 25 affected persons stated they had eaten at least 
once. A three-week period, October 27 to November 15, 1924, was 
studied because a majority of the persons affected must have received 
their infection within that time. The causative factor most certainly 
was active during this time. 

The investigation was conducted through, and with the aid of, the 
food division of the city health department. Personal calls were made 
first on the hotels and then on through the various Chicago dealers 
until shipping bills were found showing from what territory the par- 
ticular lot of vegetable in question came. The search was carefully 
conducted, and the information is believed to be accurate, since in 
most instances the dealers’ shipping bills or books were inspected. 

In diagram No. 2 there is shown the source of celery received by 
the four restaurants in question. The designations “Chicago A,” 
etc., refer to local dealers, while the source of production and the ini- 
tial shippers of celery are referred to by a letter and the name of a 
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State. This chart carries the celery back to the initial shipper in the 
producing area. There was no common source of supply for all the 
four restaurants. In fact, the same supply reached no more than 
two of the four restaurants, and in these two restaurants the common 
supply constituted only a small portion of the total supply. The 
majority of Chicago’s celery supply came from Michigan and only a 
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D1aGRaM No. 2.—Showing the producing area of the celery purchased by four Chicago restaurants 
from Oct. 27 to Nov. 15, 1924, and the intermediate dealers involved 
portion of one dealer’s supply came from the State of New York. 
None was received from California during this time. 

A similar investigation was made into the lettuce served by these 
four restaurants. The method of handling lettuce is even more 
complex than is the celery situation. The selling and reselling to 
various dealers, commission men, or speculators, seem almost endless 
before the lettuce reaches the individual family. However, by starting 
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the investigation with the large restaurants, it was possible to eliminate 
some of the confusion. Diagram No. 3 shows the sources of all the 
lettuce reaching these four restaurants within the three weeks selected. 
Lettuce grown in the State of Idaho found its way to the patrons of 
all four restaurants. This is the only supply common to all four 
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DIAGRAM NO. 3.—Showing the producing area of the lettuce purchased by four Chicago restaurants 
from Oct. 27 to Nov. 15, 1924, and the intermediate dealers involved 
restaurants, but it represents only a portion of each restaurant’s 
entire supply. There are other points of contact common only to 
two restaurants. 
The evidence obtained by the above investigations, and presented 
in diagrams Nos. 2 and 3, is rather conclusive. The wide geographic 
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distribution, and the multiplicity of each restaurant’s supply, coupled 
with the relatively small common supply going to two or more res- 
taurants, cause both celery and lettuce to become apparently im- 
probable factors in the outbreak. Evidence will be presented in 
Section VI of this report from data supplied by the United States 
Department of Agriculture, which will show that all of the celery, 
and at least a large part of the lettuce, supplied to Chicago markets 
during this time was entirely independent of corresponding supplies 
of these two vegetables going to certain other cities of the United 
States which had at this same time excessive prevalences of typhoid 
fever. Evidence will also be given to show that the consumption 
of celery and lettuce was equally as frequent among the uninfected 
portion of the population. 


OYSTERS 


The consumption of raw shell oysters by the persons becoming ill 
with typhoid fever was vastly more frequent than among the popula- 
tion as a whole. Ninety of the ninety-eight cases investigated were 
in persons able to give definite information regarding their oyster- 
eating habits over a period of 30 days prior to going to bed. Detailed 
analyses of these 90 cases are presented in Tables Nos. 18, 19, and 20. 


TaBLeE No. 18.—Showing the extent of ag eating among persons furnishing the 
typhoid fever cases investigated during the November 30 to January 21 outbreak 











Oyster-eating history Total | Per cent 
‘Tetel cases etving comaplate tisteries . «so, a dk 55 denn nc dcdcdc cd csncnnccccaccndaccesds oy oe eee 
Kind of raw shell oysters eaten: 
EB a eh RE ER as Eee Se ee epee ae nee eee Shee Ae eS 73 81.1 
SR RE PE eS Ee Pes RT ee ee eee 1 1} 
re i a a BS ES ad bdelnw a duulineniaaeiie 8 8.8 
ie, Had. lth sd dalek ecdddncdidcudedceducekakedduadoundes 1 11 
ei a tee ae a ok em neon ganssosee Souiebeiddenkat 2 2.2 
lg dete Song Ie i i ewadeneunhasaraducented 2 2.2 
Total individuals having eaten— 
ET ETS SOR Ra ee 2 Be CS a Reamer ene > + CONGR Saree ewer Pam 2A 76 84.4 
a ai oadnend dae auundabuebiin 10 11.1 
a I 8 es oD ake Ui stblisedaddacsdonkcaGe 3 2.2 
et Alaa sina acacia sddtiuakqubkhsdinheneaidduahonnadasduexeimdiit 12 13.3 
ee CNS CU oii sn wie Ride hp sichalek wae bebdtedsdsdndddicnniasdddadbbecoaddedia 1 uz 











The eating of raw shucked oysters or heated oysters may be disre- 
garded since the number of cases exposed to these exclusively is too 
small to be significant. Therefore, only raw oysters eaten on the 
half shell are further considered in this section of this report. 
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TaBLe No. 19.—Giving the total cases of typhoid fever in the Chicago district and 
their relation to the consumption of oysters 





















































Chicago 
Chicago | Suburbs district 

Total cases during the recent excessive prevalence ---..-....---------- 129 34 163 
Cases in persons who died; no records obtained -...........--.------------ 16 5 21 
113 29 142 
Cases in persons who were not visited. ............---.--.---------------- 24 0 24 
89 29 118 
Cases in persons visited but no records obtained_...........-.-.------.--- 14 4 18 
Cases in persons visited and records obtained_...........-..---..--------- 75 25 100 
Cases in persons giving incomplete histories................-.------------- 7 | 3 10 
Cases in persons giving complete histories_-...........--...-------------- 68 | 22 90 
Cases in persons infected out of town and who did not eat oysters__.._.--- 3 0 3 
65 22 87 

Cases in persons potentially exposed to company A shell oysters away from 
REET 2, ch TR BEAR ees ne 4 a 5 
61 21 | 82 

Cases in persons potentially exposed to other shell oysters away from 
EET SRR ETS EY ETS 50 CE AGEES CES PG STITT TENG FI Pee 2 0 2 
Cases in persons most likely infected in the Chicago district.............- 59 21 | 80 
Cases in persons infected in Chicago district and who did not eat oysters_. 5 i 6 
54 20 | 74 
Cases in persons who were most likely contact of other outbreak case. ...-. 0 1} I 
Cases in persons who ate oysters in some form during incubation period - - 54 19 | 73 
Cases in persons who ate only heated oysters..................--.-.-.---- 1 0 | 1 
53 19 | 72 
Cases in persons who ate only raw shucked oysters.............-..-.----- 2 1 | 3 
Cases in persons who ate raw shell oysters in the Chicago district_._._.__- §1 18 69 

| | 





Table No. 19 indicates why only 100 of the 163 cases in the Chicago 
district were covered by our intensive epidemiological study. Of 
these 100 cases, 90 gave definite histories with respect to oyster 
eating. Further elimination of 3 cases in persons who certainly 
received their infection away from the Chicago district, but who did 
not eat oysters, and of 7 cases in persons who ate shell oysters 
exclusively away from the Chicago district, leaves a group of 80 
cases in persons who certainly received their infection in the Chicago 
district. Sixty-nine of these cases, Table No. 19, gave definite 
history of having eaten raw oysters on the half shell within the 
possible incubation period. 

The shell oyster eating habits of this group of 80 persons are given 
in detail in Table No. 20. Sixty-nine, or 86.2 per cent, ate raw 
oysters on the half shell. These 69 were potentially exposed to 
oysters produced in one or more of four different oyster-producing 
areas of the Atlantic coast. The potential exposures to each of 
three of these sources are so low as to be insignificant. Two produc- 
ing companies shipped shell oysters coming into the Chicago district 
from the fourth producing area which is in, or within the immediate 
vicinity of, Great South Bay, N. Y. Oysters coming from both of 
these companies are offered to the trade under the name of “ Blue- 
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point” oysters. These two companies shipped into the Chicago 
district essentially the same number of shell oysters, Table No. 21, 
yet it will be seen from Table No. 20 that 66 cases, or 82.5 per cent, 
were potentially exposed to company A oysters, whereas only 12, 
or 15 per cent, were potentially exposed to company D oysters. 
These figures are extremely significant. If the cases are studied on 
the basis of exclusive exposure to one brand of oyster, the selective 
action exercised by Bluepoint oysters from company A is even 
more striking. Forty-nine, or 60.1 per cent, of the cases were 
exposed exclusively to company A oysters as compared to only one 
case, or 1.2 per cent, to company D oysters. 


TaBLe No. 20.—Showing the cases of typhoid fever infected in the Chicago district 
and their relation to raw shell oyster consumption 
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aise 
Cases in persons most likely infected in the Chicago district.................-.------ RRA 
Cases in persons who ate raw shell oysters in the Chicago district ..............--.-- 69 86. 2 
Cases in persons potentially exposed to— | 
INE ois. 4 dina dais nlanicpgis ditpeieuaaanencibapindadiediaasarcieweneg® | 1 1.2 
Sl IES etka s cake taaciddn baa adkbnnsdinannattagenecoanducnan 1 1.2 
OO | SST EE ERT SE RE PE RET Se 6 7.5 
Company D Bluepoint oysters 12 15.0 
Cases in persons potentially exposed to company A Bluepoint oysters...............| 66 82.5 
Cases in persons exclusively exposed to— j 
IT INI 55. 5 tk bd cn dcbineiaeneneaayeahith bb pinkdaatmemebeaehebe 0 0.0 
St SN G4, dc4 cap nagscthee iene ameitaneadcnadudadsmeapdamawecneeanane 0 0.0 
ORE CE LE | EFM. FE LE ee SRE 2 2.5 
om the RM aS SLE a ET eh | 1 1.2 
Cases in persons exclusively exposed to company A Bluepoint oysters..............- 49 60.1 





TaBLE No. 21.—The number of barrels of shell oysters shipped into and consumed 
in the Chicago district from September 1, 1924, to December 31, 1924, inclusive 





Number | Number | Estimated 
of barrels | of barrels | number 
shipped | consumed | of oysters 
into in consumed 
Chicago Chicago | in Chicago 
district district district 








Bluepoint oysters from company A............-----..--..---------- 1,720 1, 654. 1 2, 315, 740 














Bluepoint oysters from company D.................-..---------.--- 1, 961 1, 518. 1 2, 125, 340 

Bluepoint oysters from other sources...............-.-.------------ | 32 23.5 32, 900 

Sea Tag oysters........- Uatadddeccadsdiahibeutibdiauspbeuussanpihsg 55 51.5 51, 500 

ST i incite icnadias dimond dcececasteppudbe}esoaescns®aeewon 565 509. 4 509, 400 

SAG I ins Bd hn sd So ida cad dannbddadaichsbnhasdarbudenns | 40 36.0 21, 600 
PE abel Ot TR GT COMIN oo gsi 5 stk ee ete esteetiendsoducasl 4, 373 3, 792. 6 


Seventy-three of the 76 persons saneialai soins to raw shell 
oysters in the Chicago district or elsewhere, Table No. 18, ate them 
exclusively in restaurants, 2 in both restaurant and home, and 1 
exclusively at home. 

On questioning the individuals affected with regard to the kinds 
of oysters ordered at the various restaurants, the reply in the majority 
of cases was that they had either ordered from the menu, oysters on 
the half-shell designated as “‘Bluepoints” or that they had simply 








52 


ordered Bluepoint oysters. Very few were sufficiently well acquainted 
with the physical characteristics of a genuine Bluepoint to state 
whether or not they had received such oysters. When questioned 
with regard to the size of the oysters eaten, the reply invariably was 
that they were small oysters. From information supplied by the 
oyster dealers in Chicago it is known that nearly all of the small 
oysters sold in the Chicago district come either from companies A 
or D and are regarded as Bluepoints. This excess of small-oyster 
consumption among the persons affected may explain why out of a 
total of 69 cases among persons who ate raw shell oysters, 39 were 
females and 30 males. It is a matter of common knowledge that 
women prefer small oysters. 

The sources of the shell oysters served by the restaurants in the 
Chicago district can readily be traced to the initial producing com- 
pany on the Atlantic seaboard. Almost all of the raw shell oysters 
consumed in the Chicago district are distributed by five wholesale 
dealers in Chicago, and the most complete and whole-hearted coop- 
eration of these local dealers rendered the definite tracing of the 
oysters to the initial shipper both easy and accurate. Their shipping 
bills were examined, and these were in turn checked, so far as was 
possible, against the shipments by the producing companies without 
any appreciable discrepancies being found. It is therefore felt that 
the data presented in Table 21 are correct. This table shows that 
Bluepoint shell oysters consumed in the Chicago district came from 
company A and company Din about the same proportion. Table 20 
shows that 82.5 per cent of the cases were potentially and 60.1 per 
cent were exclusively exposed to Bluepoint shell oysters from com- 
pany A. The result is that Bluepoint shell oysters from company A 
remain as the only possible major causative factor among the various 
supplies of oysters shipped to Chicago. 

The shell oyster data given in Table 21 extend over a period of 92 
days—September 1 to December 31, 1924, inclusive. The number 
of oysters per barrel runs rather uniform for the different kinds— 
namely, 1,400-1,500 Bluepoints, 1,000 Cotuits, 1,000 Sea Tags, and 
600 Lynnhavens per barrel. On this basis, it is estimated that 
5,056,480 shell oysters were consumed in the Chicago district in this 
four-month period. From earlier discussions and tables presented 
in this section of this report, it seems probable that an infection period 
of 30 days for the Chicago outbreak would include a large majority of 
the cases. Therefore it is estimated that 1,648,860 shell oysters of 
all kinds, or 755,130 Bluepoint oysters from company A, were eaten 
in the Chicago district within the possible causative period. It is 
further estimated that each member of the oyster-eating public would 
eat on the average three servings of shell oysters, or 18 oysters, within 
such a period. On this basis, 91,603 people ate shell oysters of all 
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kinds, or 41,952 ate Bluepoint shell oysters within the possible causa- 
tive period of the outbreak. This number of people represents 3 per 
cent and 1.4 per cent, respectively, of the entire estimated population 
of the Chicago district. It has been shown in Table 20 that 86.2 per 
cent of the cases investigated were exposed to shell oysters of some 
kind and that 82.5 per cent were potentially exposed to shell oysters 
coming from company A. Therefore the persons exposed to com- 
pany A oysters, and composing only 1.4 per cent of the total population 
of the Chicago district, furnished 82.5 per cent of all the typhoid- 
fever cases. 

The gross number of cases reported in the city of Chicago within 
the outbreak period was 129. About 33, or 25 per cent, can be 
explained on the basis of normal expectancy for this period; 82.5 
per cent of the cases are accounted for in Table 20, leaving only 17.5 
per cent of the cases certainly receiving their infection in Chicago to 
be explained on some other hypothesis than raw Bluepoint shell 
oysters shipped to Chicago by producing company A. 

The conclusion that the Bluepoint oysters from company A were 
the major causative factor is further strengthened by histories of 
certain groups of cases occurring in the Chicago district. Case 3S 
was that of a young woman student at Northwestern University in 
Evanston. She had lived continuously for several months at one of 
the girls’ dormitories and had eaten practically all of her meals at 
the dormitory dining room, which is regularly patronized by a large 
number of university students, both men and women. On Novem- 
ber 1, her older married sister and the latter’s husband came from 
their home in Lafayette, Ind., to Chicago. The brother-in-law at- 
tended to business in Chicago while the wife went to Evanston to 
visit her sister. The two sisters had lunch in Evanston eating at a 
select lunch and ice cream parlor in Evanston patronized largely by 
college students. They had no food in common except cream of 
tomato soup, rolls, and butter. Later in the day they went into 
Chicago to spend the evening. They had their evening meal at a 
very popular restaurant. They both had six small oysters on the 
half shell, which they ordered by the name of Bluepoints and which 
appeared on the menu as such. Nothing else was eaten in common 
except the coffee they had to drink. That evening the older sister 
rejoined her husband and the other returned to Evanston. The next 
morning the former two returned to Lafayette, Ind. On November 
12, the sister in Lafayette commenced to feel ill, and on November 
23 the Evanston sister complained of illness. The former went to 
bed on November 16 and her case was diagnosed typhoid fever. 
The latter went to bed on November 24, her case also being diagnosed 
typhoid fever. The oysters eaten were traced to a Chicago dealer 
who in turn bought direct from company A. 
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Another instance is cited. On November 30, a family of four 
adults living in a very excellent section of Chicago went by auto- 
mobile to Joliet, Ill. They had dinner there and then returned to 
Chicago. All ate the same kind of food except that three had Blue- 
points on the half shell, and, because the restaurant had no more 
oysters, the fourth member of the party had soup instead. Twenty- 
four days later two members of the party who had eaten oysters 
went to bed with what was later diagnosed typhoid fever. The 
oysters eaten were purchased by this restaurant from a dealer in 
Chicago, who in turn purchased direct from company A. 

Having reached a conclusion as to the major causative factor, it is 
interesting to consider the incubation period of the cases involved in 
the outbreak. A considerable number of the cases were in persons 
who were exposed only once to Bluepoint shell oysters from company 
A and who were able to give accurate dates regarding these exposures. 
The period of time intervening between ingestion of the oysters and 
date of going to bed is significant. Table No. 22 gives the minimum, 
maximum, and average incubation periods as based on the oyster- 
eating history. Table No. 23 gives similar information relative to 
five cases in persons who had previously been immunized. The 
data in these two tables confirm the professional opinion with regard 
to the length of incubation periods, and the reaction of different per- 
sons to infection. It also gives valuable information relative to the 
length of the incubation periods, and their wide range, in an out- 
break caused by infected oysters. Four other persons reported that 
they had previously had the disease. These cases all had mild at- 
tacks during the recent outbreak. Since they had had several expos- 
ures to Bluepoint oysters from company A, their incubation periods 
could not be determined on the oyster-eating basis. 


TaBLE No. 22.—Estimated incubation period for typhoid fever as determined from 
the cases having only one exposure to the major causative factor 





Character of the disease 


Severe | Medium | Mild cane 








Total eased.el typlaold fewet su... o i ceicidsicesecedecdcccenude 9 | 


“ot 9 22 
Average days of incubation........-........................... 15.1|/ 187) 21.3 18.3 
Minimum days of incubation. ..-.............................. 5 16 | 15 5 








DEPRES GHATS OC SPUDOIION., 5 cc cocnlncancencvcccecnccedcoccu 24 27 | 33 33 





Taste No. 23.—Estimated incubation period for typhoid fever as determined 
from cases in persons previously immunized against typhoid fever and having 
only one exposure to the major causative factor 
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CLAMS 


In the period September 1 to December 31, inclusive, there were 
shipped into the Chicago district 2,270,700 shell clams of all kinds. 
The receipts were uniformly distributed over the 92 days. Cherry 
Stones and Little Necks constitute 1,160,200 of these clams. It is 
assumed that two-thirds of the Cherry Stones and Little Necks were 
eaten on the half shell. Such an estimate is corroborated by both 
dealers and restaurant proprietors. Therefore, during the estimated 
causative period 252,200 clams were consumed on the shell as com- 
pared to 1,648,860 shell oysters of all kinds, or 755,130 shell oysters 
from company A. 

Of the 90 cases studied, only one had been potentially exposed to 
raw clams in the Chicago district. This ratio of cases potentially ex- 
posed to raw shell oysters of all kinds to cases exposed to raw shell clams 
is therefore 69 to 1, whereas the ratio of such oysters to clams con- 
sumed is only 6.6 to 1. Since company A raw shell oysters are con- 
sidered the major causative factor, it is interesting to see what ratio 
these hold to raw clams. The estimated consumption of Bluepoint 
shell oysters from company A for the estimated probable infection 
period is 755,130 against 252,200 clams. This is a ratio of 3 to 1. 
The numbers of cases occurring among persons exposed to these two 
possible carriers of infection represent a ratio of 66 to 1. 

The consumers of raw shell oysters and raw shell clams are people 
whose social, economic, and eating habits are practically identical. 
Both foods may be regarded as a luxury. They arezalmost exclu- 
sively eaten by persons dining in high-class restaurants where quality 
and variety are the requirements rather than the cost of the meal. 
The choice of either shellfish is based solely on the peculiar tastes 
of the individual; but usually the two foods are eaten by different 
persons. Therefore it would appear entirely unreasonable to attempt 
to attribute to coincidence, instead of to cause and effect, such a 
difference of ratio, as 66 to 1, between two groups of persons who 
are so similar in every respect except their shellfish-eating habits. 


A STUDY OF THREE CONTROL GROUPS 


The determination of the eating habits of the general population 
of a community would obviously aid in ascertaining the various 
possible causative factors involved. Such a study was made in 
Chicago with the assistance of eight nurses detailed from the city 
health department. 

Eight city blocks were studied. Four blocks were selected within 
the area of the recent outbreak and comprise homes, on the average, 
fairly comparable in sanitary and economic conditions, to those in 
which the typhoid fever cases occurred. Three blocks are on the 
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north side and one on the south. Persons studied in these blocks 
will be referred to as Group I. Two other blocks, one north and 
one south, were selected outside of the outbreak zone, but in sections 
of the city which were shown by the health department economic 
survey of about 1920 to have good economic conditions. Persons 
interviewed in these blocks will be referred to as Group II. Another 
set of two blocks was selected in sections of the city which were 
shown by the health department survey to live under fair or poor 
economic conditions. This constitutes Group ITI. 

The study was conducted as nearly as possible along the same 
lines as the study of the cases. Epidemiological forms were prepared 
and the eight nurses were carefully instructed in how to use them. 
Visits were begun at one corner of the block and continued systemati- 
cally around the block until the desired number of records was 
obtained. Only persons over 15 years of age were taken and records 
were obtained only by direct interview with each individual, the 
nurses working in the evenings in order to find the maximum number 
of people at home. If it appeared to the nurse that the informant 
was either uncertain or did not show a willingess to cooperate, she 
discarded the history. Records of eating habits during the month of 
November, 1924, only, were obtained since the majority of the per- 
sons were infected during this time. It is appreciated that such a 
survey can not be absolutely accurate. Errors will creep in on both 
sides of the truth, but the general average will be very representative 
of the true conditions. It is felt that the nurses did conduct the 
interviews in a thorough manner. The epidemiological histories 
obtained on the typhoid cases serve as a good check on the accuracy 
of the control investigation, since it is to be expected that at least 
the persons in control Group I will be very similar in most of their 
habits to the persons affected. 

The salient facts obtained in this survey are recorded in Tables 24 
and 25. Referring back to Tables 13 and 14, it will be seen that the 
sanitary conditions of the home, the apparent economic conditions 
of the individual, the history of previous attack of typhoid fever or 
immunization, and the eating habits of the persons having typhoid 
fever, and those who did not, are as applied to control Group I 
essentially the same except in their shell oyster-eating habits. The 
consumption rate of celery and lettuce among all three control groups 
is very significant, and furnishes striking evidence for the elimination 
of both of these vegetables as important factors in the spread of the 
infection. The sanitary and economic conditions among the cases 
and persons in control Group I are essentially the same. Variations 
occurring in Groups II and III are to be expected. 
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TABLE No. 24.—The consumption of shellfish, raw vegetables, and dairy products 
by persons in three control groups; arranged according to economic conditions 
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Group I } Group II } Group III 
Total Per Total Per Total | Per 
persons cent persons cent persons | cent 
| 
me . | 
Total persons interviewed_............--.- 8) Bee ef eee 270 Jokibebons 
1, Shellfish: 
Shell oysters, all kinds. ............. 22 5.5 2 0.9 1 | 0.4 
Bluepoint shell oysters..........-.-- 19 4.8 0 0.0 1 0.4 
Raw shucked oysters_.............- 27 6.8 25 11.8 13 4.8 
Heated opmtera. . 125.22 02k00t 2. 60 15.1 38 17.3 4 1.5 
[RR ear 2 1.0 ee eee 
2. Raw vegetables: 
a Ee ES ERE 371 94.4 198 90. 0 225 83. 5 
| ecctasse ee ee eed rt eee eee 375 94. 5 197 89.5 205 76. 
3. Dairy ——— | 
Milk as a beverage.-.............-.- 177 44.6 150 68.9 178 - 66.0 
is io nos onsirednnbabeteiennets 266 67.0 | 173 79. 4 166 61.5 








TaBLe No. 25.—Sanitary conditions of the homes, the apparent economic conditions, 
and the previous typhoid fever histories of persons living in three control groups; 
groups arranged according to economic conditions 









































Group I | Group II Group III 
[a ——- 
Total Total Total 
persons Per cent persons Per cent persons Per cent 
Total persons interviewed........... or WE ictsitiangre WO itanchstce 
Re cituk onde aekcnasonikcanes ah aauie 172 43.4 101 45.9 135 50.0 
memee. oscil ecclesia sctlk 225 56. 6 119 54.1 135 50.0 
General sanitary condition of home: 
PII bbz. do dewdecrassibbacchides 85 21.5 jl SR aT (if CEPA e 
IE LL LEI POLED 312 78.5 210 95. 5 104 38. 5 
pp Se VS Pa eae 8 an | 10 4.5 166 61.5 
Apparent economic condition: 
RS a se eee 83 20.9 O lites Sie. 
Good 308 77.6 138 62.8 75 27.7 
6 1.5 65 29. 5 195 72.3 
x |_| Paes 17 yt a (: Ve 
Typhoid fever history: | 
NS aaa ae ee 41 10.6 | 15 6.8 13 5.0 
Previously immunized ...............- 30 Fat} 13 5.9 14 5.2 
| 
SUMMARY 


Beginning on November 20, 1924, and extending over a period of 
53 days, there were reported 129 cases of typhoid fever in Chicago, 
21 in Evanston, 4 in Wilmette, and 9 in Oak Park, which number 
was approximately 125 in excess of the expectancy. 

The geographic distribution, the excellent sanitary conditions of 
the homes affected, the good economic conditions of the persons 
affected, and their eating habits, all point very conclusively to some 
source of infection common to only a small portion of the entire 
population. 

An analysis of the age-sex distribution shows no excess prevalence 
among persons under 20, but shows a marked excess among females 
20-34 years old. 
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There were no cases in the negro population, whereas on the ratio 
of cases in the white population, negroes should have furnished at. 
least five cases. 

A careful analysis of the data collected shows that neither drinking 
water nor dairy products could have had an important or appreciable 
part in the spread of the infection. 

Carriers are eliminated because of the large territory involved and 
the absence of any common contact in any considerable proportion 
of the persons affected. 

Celery and lettuce are eliminated as vectors because of the absence 
of any evidence of a supply common to any large number of cases, 
and also because the use of these two vegetables was equally frequent 
in the unaffected population. 

Of 90 cases giving complete oyster histories, 3 were out-of-town 
infections and were in persons who did not eat oysters, 7 were in 
persons who ate raw shell oysters away from the Chicago district, 11 
were infected in the Chicago district but were in persons who did 
not eat shell oysters, and the remaining 69 cases were infected in the 
Chicago district and were exposed to the eating of raw shell oysters. 
Of the 80 cases infected in the Chicago district 66, or 82.5 per cent, 
were potentially exposed to Bluepoint oysters on the half-shell coming 
from company A, and 60.1 per cent were exclusively exposed to such 
oysters. Only 15 per cent were potentially exposed to company D 
oysters, the next most frequent source of shell oysters, while only 1.2 
per cent were exclusively exposed to this company’s oysters. Esti- 
mated on the basis of the total shell oysters from company A consumed 
during the probable period of infection, 82.5 per cent of the cases 
occurred in persons who were exposed to company A oysters and who 
composed only 1.4 per cent of the total population of the Chicago 
district. Whereas all but 17.5 per cent of the cases are definitely 
attributable to infection conveyed by raw shell oysters from company 
A, actually 25 per cent of the total cases occurring would have 
furnished only the normal expectancy rate and might have been 
attributed to the usual prosodemic factors. 


CONCLUSION 


All of the cases of typhoid fever occurring in Chicago, Evanston, 
Wilmette, and Oak Park in excess of the normal expectancy received 
their infection through eating raw Bluepoint shell oysters shipped into 
the Chicago district by a producing company operating in the 
vicinity of West Sayville, N. Y., and designated in the different 
sections of this report as company A. 
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Section IV 
THE OUTBREAK IN NEW YORK CITY 


During the period November 1, 1924, to February 14, 1925, 913 
cases of typhoid fever were reported in New York City. Table No. 26 
and chart No. 5 show the cases and deaths reported, by weeks, to- 
gether with the expected number of cases based upon the record of 
previous years. 
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Deaths from typhoid fever reported. 


Cuakt No. 5.—Showing cases of typhoid fever reported, case expectancy, and deaths from typhoid 
fever reported, New York City, Nov. 1,81924, to Feb. 14,"1925 
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Taste No. 26.—Typhoid fever reported in New York City, November 1, 1924, 
to February 14, 1925 





















































Case ex-| Cases Deaths _. | Caseex-| Cases | Deaths 
Week ending— | pectancy | reported | reported Week ending pectancy | reported | reported 
1924 1925 
Mods! Bid 21 10 ae yaa ae 12 99 17 
© ranean 20 21 2 RRR 12 66 18 
DL .Bidadoad 20 32 1 ARNO 11 34 11 
Ditsiainientdat 18 72 6 NAT TR 11 25 4 
Bee! 6c.diss.. 0 15 127 9 Be cddddandl 10 26 6 
| Reporemaiar, 13 109 16 || Feb. 7.........-.-- 9 20 9 
OOS WRIE 12 168 10 TT 8 8 7 
Wisiindbeatend 12 96 15 
Total for period-- 204 913 132 
TaBLe No. 27.—Number of cases of typhoid fever reported by months in New 
¥ ork City from J — 1, 1918, to December 31, 1924 
EA 2A cates 2 a ea ZO ee ma 
| 1918 1914 | | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 | 1921 | 1922 | 1923 | 1924 
| | | 
| | reo, “| | 
Ooh chessistnnictind | 79| 100} 107} 66] 79| 30] 36| 47| 30) 19| 64| 58 
February. .............---- | 78] 75| 21] 63| 98! 2] 20] 14/] 2 8| 22] 36 
i neRaesncpnenbachel | 65) 64| 90} 66] 43) 35] 17) 25) 38] 21) 2| 48 
ica becBcadslensnteidines | 67| 127; 81| 86) 61) 53| 28| 2| 42) 22/ 42) 41 
} } j | 
Treen | 92] 108) 74] 116| 106) 51} 32) 29) 35| 33) 37| 60 
a a acetic 86| 147) 117| 115] 115| 164] 30| 51| 42] 50| 55| 161 
it icshtetitnennahionsn | 137| 200} 191] 132) 93| 268| 77) 78| 103) 97| 55| 168 
th cnssmhannbeadinl | 220) 303 | 509} 258] 185 | 110) 115) 190) 178] 150) 180) 168 
September.............---- | 728| 470| 423| 281| 365| 209] 199] 196) 237| 137 205| 146 
i ci ncicmancenan | 631| 337| 429| 223| 178| 125] 144] 142; 77] 104| 95/| 100 
November...........------ | 170} 184| 133} 87] 52] 106| 92; 67] 91/ 57| 142 
Pe ititanianitesednes | 162! 159| 167; 90| 63| 66| 41/ 70; 25| 49} 49) 1617 
| t u ! 





























1 December, 1924, figures subject to correction. 


It will be noted that November, 1924, had more cases than Novem- 
ber of any year since 1915, and that December, 1924, had far more 
cases than any other December i in the 11 preceding years. 

Table No. 28 shows the distribution by age and sex and also by 
boroughs. 


TaBLe No. 28.—Age and sex distribution by boroughs for the period November 1, 
1924, to January 11, 1925 


























| Males Females 
| 
Age | Borough Borough 
FB heel a lo 
an- males,| Man- 
7 J ’ J »- 
hat- Bronx | Brook Queens —_ city | hat- | Bronx ay Queens a =— 
tan | tan 
| = _ — —EEE 
Under 5. -| 2 0 3 0 0 5 1 1 1 2 0 5 10 
J 8 2 7 1 0 18 7 0 3 2 0 12 30 
10-14..... ll 4 8 0 1 24 10 2 2 2 0 16 40 
15-19..... 9 4 12 2 2 29 16 4 5 1 0 26 55 
20-24..... 32 6 16 6 6 66 43 8 10 4 0 65 131 
25-29..... 21 7 16 9 3 56 45 ll 24 6 2 88 144 
fede 23 5 17 9 1 55 29 5 14 9 0 57 112 
35-39..... 20 3 12 5 2 42 25 4 7 0 0 36 78 
40-44..... 31 2 12 7 4 56 23 0 2 3 1 29 85 
45-49... 13 3 10 6 3 35 ll 2 4 3 0 20 55 
50-54..... 13 1 7 1 3 25 9 1 4 1 0 15 40 
55-50..... ll 0 2 2 0 15 4 0 1 0 0 5 20 
60-64..... 3 0 1 0 0 4 3 0 1 0 0 4 8 
65-69. .... 3 0 0 2 0 5 2 0 1 0 0 3 8 
70-74..... 0 0 0 0 0 0 0 0 1 0 0 1 1 
75-79..... 0 0 1 0 0 1 0 0 0 0 0 0 1 
Total...; 200 37 124 50 25 436 | 228 38 80 33 3 382 818 












































Grand total by boroughs: Manhattan, 428; Bronx, 75; Brooklyn, 204; Queens, 83; Richmond, 28; total, 818. 
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The distribution of the cases between the sexes for the city as a 
whole is approximately that usually found in typhoid outbreaks. 
However, in the Borough of Manhattan the females of all ages are 
found in slight excess, and in the age group 20 to 34 years of age the 
number of females in the Borough of Manhattan is far in excess of 
the males (76 males, 117 females). The age-sex distribution was 
unusual and is significant (see p. 69). 


RACE 


The outbreak was confined almost entirely to the white race, only 
five of the cases shown in Table No. 28 being in colored persons. 
This gave a case incidence, for the period under consideration, of 
2.93 for the colored population, while the rate for the white population 
was 13.9 per 100,000. Had the case incidence been the same for the 
colored as for the white population, there would have been 27 cases 
reported in colored persons instead of 5. 


STUDY OF OUTBREAK 


The intensive epidemiological study of the outbreak by the United 
States Public Health Service was begun on January 5, 1925. A 
sufficient number of cases to give a representative group of those 
affected was investigated independently of similar investigations of 
cases by the New York City health department. This was done in 
order that the results obtained might be compared. in detail if any 
significant differences were found relating to the cause of the outbreak. 

The cases selected for investigation were taken from the list of 
cases reported to the New York City health department. Cases 
from all boroughs were included. As a rule, those cases were taken 
in neighborhoods showing the greatest number, though in Queens 
and Richmond Boroughs the cases were rather widely scattered. No 
consideration was given to age nor to economic conditions. Cases 
known to have terminated fatally were as a rule avoided, as a history 
in such case must necessarily be given by relatives and under such 
conditions that it might not be reliable. Notwithstanding this, calls 
were made at a few addresses where the cases had terminated fatally, 
and if the officer taking the history was satisfied that it was reliable, 
it was included in the study. 

Special effort was made to obtain the information from the person 
affected in every case when this was possible. The information was 
obtained by three medical officers of the Public Health Service. Two 
hundred and eighty-two cases were visited. Nineteen were discarded 
on account of very incomplete or unreliable histories, or because 
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CHart No. 6.—Onset of cases investigated in New York City 
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they had occurred before the beginning 
of the outbreak. Two hundred and 
sixty-three cases gave histories suff- 
ciently complete to warrant considera- 
tion, amd in this report reference to 
cases investigated means this number, 
unless otherwise specified. 

Chart No. 6 shows the date of 
onset of 263 cases investigated by the 
Public Health Service, the date} of 
onset being the date the person took to 
bed. 


GEOGRAPHICAL DISTRIBUTION OF 
INVESTIGATED CASES 


Of the 263 cases investigated, 257 
were reported to the New York City 
Department of Health. The remain- 
ing six were in persons residing outside 
the city limits, but as the infection 
seemed to have been contracted in New 
York City they were included in the 
investigation. This group of six cases 
was brought to the attention of the 
investigators because one of the resident 
cases was in a person who was exposed 
along with this suburban’group to food 
and beverages supplied at a certain 
banquet. 

The cases investigated were dis- 
tributed geographically as follows: 


Borough of Manhattan___.___--- 109 
Borough of the Bronx_----.-.--- 39 
Borough of Brooklyn. .....--.--- 71 
Borough of Queens. _.-....------ 31 
Borough of Richmond-------.--- 7 
Outside city limits. ........-.---. 6 

| a amare MON ocams ts Weep 263 
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OCCUPATION 


Table No. 29 shows the occupation of the 263 cases investigated, 


segregated into groups. 
TABLE No. 29 





Group 

Oe RR RE: ARES a eS Ee Ne) et Re ee ORE SLE ERE A Ue ieee Oe 30 
eee EET STEVES BAIT; Se Te Te Oe ee 8 
2a | en en Td IR Te oe ot cans cncacautcedu sas buctucaseudebobtowunes 6 
eee NS Ee ee ee eee ee ear 9 
© | een EY UE ORMOND ac tncncmasancodeccttwacnacacesancdsbaeseadecasas 53 
i ee Fa oi ciai co nidin oda acide node enaduedUnacavaecdsneskeeand ee 22 
a Sa! OIE eS SR ES LET ETT Se gee RG. (TaE EEO e Tee 15 
Sf IN ol ci circa Laura ten ebeagareesnndh eho uadedocauschbccusdocdpteadébamecepenages 4 
9.) Dre OI 90 cca cnde od eb bucbate edhe gut newavncediekewnSnondaGausees 116 

| NR gene Pt han et ERR EEE SMS eee oe, eA e eRe ES a ee eee se * 263 





1 Includes housewives, students and school children, retired men, and those having no occupation. 
SANITARY AND ECONOMIC CONDITIONS 


The sanitary and economic conditions under which the persons 
affected lived were far above those ordinarily found in outbreaks of 
infectious disease. The economic conditions were classified as fol- 
lows: Excellent or good, 208; fair, 39; poor, 9. Many of those re- 
corded as excellent or good could be classified as wealthy, but it was 
deemed best to use only the classes stated above. 


IMMUNIZATION 


Five of the 263 cases investigated stated that they had suffered 
from typhoid fever once before the present attack. One stated he 
had typhoid fever in 1868, one in 1890, one in 1894, one in 1901, and 
one in 1904. 

Eleven stated that they had received typhoid vaccine—one in 1908, 
one in 1915, one in 1917, five in 1918, one in 1919, and two in 1924. 
One of those receiving vaccine in 1924 received his first dose of 
vaccine five weeks before he went to bed on account of typhoid fever. 


OUT-OF-TOWN INFECTION 


The history of the cases included a statement of the travels of each 
person affected during the 30 days preceding illness. 

Of 263 cases, 161 gave no history of having been away from New 
York City during the 30 days preceding illness; 42 had been away 
frequently or for extended periods and were classed as probable out- 
of-town infections; and 60 in persons who had been away infrequently 
or for short periods were classed as possible but not probable out-of- 
town infections. Though the reason for out-of-town trips was not 
asked and recorded as a routine matter, the notes made indicated 
that about half of the trips were of a business nature and the others 
of a social nature. 
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WATER 


The general character of the outbreak, the low incidence of the 
disease in the poorer class, and the relatively low incidence among 
children were not suggestive of water-borne infection. The distri- 
bution of cases, when compared to the distribution of the different 
public water supplies, also gave no indication that the outbreak was 
due to a polluted water supply. In order that any condition, not 
readily apparent, might not be overlooked, Asst. Sanitary Engineer 
E. C. Sullivan, of the Public Health Service, was directed to make a 
study of the public water supply of New York City for the period of 
causation of the outbreak. . This included consideration of the 
sources, storage, chlorination, distribution, and routine bacterio- 
logical examination of the water furnished the city. His conclusion, 
based upon the information and data received during his investiga- 
tion, is that the New York City water supply can not be considered 
as having been a factor in the recent typhoid fever outbreak. 

Bottled waters are used to some extent in New York city, especially 
in business offices. This is not because of any suspicion of the public 
water supply, but largely on account of the convenience of icing and 
keeping the containers clean. Various bottled water companies look 
after this by contract and save the business firms the trouble of 
obtaining ice, having containers ‘cleaned and filled, and other minor 
details connected with the furnishing of drinking water in an office. 

Of the 263 cases investigated, 37 had used bottled water to some 
extent, 222 had used no bottled water, and 4 were uncertain or gave 
no information. Of the 37 using bottled water, 10 did not know the 
source of the water used and the remaining 27 used bottled water 
from 14 different sources. In view of the small number of typhoid 
cases among the persons who had used bottled water and the small 
number of cases among those who used any one kind of bottled water, 
it is apparent that bottled water is not to be considered as having 
been a probable vector of typhoid in the outbreak under consideration. 


MEALS, WHERE TAKEN 


The inquiry as to where the persons had taken their meals during 
the 30 days preceding illness revealed the fact that a vast majority 
had taken one or more meals away from home. Many took lunch at 
a restaurant or lunch room daily, except Sundays or holidays, and 
many others took meals outside the home regularty on Sundays and, 
in some cases, on other days of the week. 

Of the 263 cases investigated, the history of meals taken by one 
(a fatal case) was uncertain; 51 were in persons who took meals at 
home or at regular boarding places only; 27 in restaurants only; 
and 184 had taken meals both at home and at restaurants or lunch 
rooms. 
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Of the 211 persons affected who ate at restaurants or lunch rooms 
in the 30 days preceding the onset of their illness, 22 had eaten at 
such places once only, 41 occasionally, and 148 frequently. Many 
of these were patrons of high-class restaurants, where variety of food 
and good service are demanded without regard to the cost of the meal. 
This high incidence among persons frequenting public eating places 
might be taken to suggest the possibility of typhoid carriers among 
food handlers at restaurants. However, upon considering the large 
number of restaurants or lunch rooms involved, it becomes obvious 
that a large number of carriers would have had to be employed in 
such places and that many of them would have had to become exceed- 
ingly and unusually active at about the same time. Such a condition 
is, to say the least, highly improbable. 

Remembering that typhoid infection is received only thous the 
mouth, and in the absence of evidence of water-borne infection: the 
next factor carefully considered from the early part of the study was 
food. As cooked foods are practically always sufficiently heated to 
kill any typhoid germs present we naturally proceeded to a considera - 
tion of various foods that are eaten raw. 


MILK 


In this report the term milk includes both fresh milk and cream. 
One hundred and three cases were in persons who had used fresh milk 
as a beverage at some time during the 30-day period preceding onset 
of illness; 112 used it on cereals or for other general table purposes, 
but not as a beverage; 31 used it in tea or coffee only; 13 used no fresh 
milk and 4 gave an uncertain history as to use of milke The number 
of cases among the consumers of milk supplied by each milk company 
was roughly proportionate to the amount of milk distributed by each 
of said companies. 

Table 30 shows the number of cases of typhoid fever occurring 
among the patrons of each milk company and the amount of milk 
distributed by these companies on a single day. 


TaBLE No. 30.—Cases of typhoid fever among patrons of different milk dealers in 
relation to total amount of milk distributed 
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1 Not more than 6 from any one company. 
? In 10 cases milk was used from more than one company. 
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Mathematical exactness is not to be expected in the proportion of 
cases to amount of each of the milk supplies distributed, but the 
percentages presented in Table 30 indicate that there was no markedly 
excessive prevalence of typhoid fever among the users of milk from 
any of the supplies. If all the cases occurring in the outbreak had 
been covered by this study it is probable that the number of cases to 
amount of milk distributed by each of the principal dairy companies 
would be in more nearly exact proportion than is shown in this table. 

The infrequency of typhoid fever in young children in this out- 
break also is evidence that milk was not an appreciable factor in the 
spread of the infection. 

ICE CREAM 


Owing to the many places at which ice cream may be eaten, such as 
drug stores, confectionery stores, lunch rooms, hotels, and restaurants, 
it was exceptional to find a patient who could state the source of the 
ice cream consumed. However, in 39 cases definite statements were 
obtained as to the source of the ice cream eaten. Seven sources of 
ice cream were given and the number of cases among users of the 
product from each of these supplies was 13, 11, 6, 1, 1, 1, and 1, 
respectively, and five stated their ice cream was homemade. From 
all data obtained this distribution of cases appeared approximately 
proportionate to the output of these manufacturers. 

Twenty-one persons affected gave an uncertain history as to eating 
ice cream; 81 ate no ice cream during the 30 days preceding onset ot 
illness; 7 ate ice cream once; 94 ate it occasionally, and 60 frequently. 
The lines of evidence gathered from the ice cream histories do not 
converge to any point, or points, indicating that infection was 
received through any particular producing or distributing place, or 
from any particular kind of ice cream. The low incidence of typhoid 
fever in children is also evidence against ice cream having been a 
considerable factor in the causation of the outbreak. 


BUTTER AND CHEESE 


Practically every person affected used butter to some extent. Few 
could state the brand of butter used in their homes, and those eating 
at hotels, restaurants, or lunchrooms could give no information as to 
the source of butter used. 

The general character of the outbreak did not suggest butter as a 
vector of infection. Children are known to be butter eaters as much, 
if not more, than adults, as a result of “‘between meal” lunches, yet 
the incidence of typhoid fever in children during the outbreak was 
low. On the other hand, the incidence among the well to do was high. 
This class, though large consumers of butter, buy only the best grade 
of butter, and high grade butter is, almost without exception, pas- 
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teurized. In fact, nearly all the butter entering New York City is 
made from pasteurized cream, as pasteurization adds to its commer- 
cial value. The methods of distribution of butter in the market are 
such that widespread contamination of butter in stores or markets 
is practically impossible. There was no evidence of any undue pro- 
portion of cases among users of butter from any of the city’s supplies. 

Histories of 101 persons affected showed that they had eaten cheese, 
and §8 stated that they ate none; of the 101 eating cheese 55 ate it 
frequently and 46 occasionally. 

The following tabular statement shows the kind of cheese eaten. 
Several cases were in persons who had eaten more than one kind, and 
such cases appear as one under each kind eaten. 








Number Number 
Fy 4 ? | Fy {2 

Kind of cheese eating | Kind of cheese | eating 
a Aaa Bs BADE. os NS ai | aT aay rere 4 
| SRST, SET ee ee Pe RRs Sab cea cabenhouess 2 
ee eo kt Le ee Tat MEN. Ooo cS wae odomaccbocekeecad | 1 
SS SEES RE a Wille SE a ae eS ae ee | 1 
ST Sa a ES ee eee Sa Tae ee 6 





Fifty-seven cases stated the source of their cheese definitely, and 
these obtained their cheese from 49 different stores. One large dairy 
supplied cheese to 3 cases, and four chain stores furnished cheese to 
3, 2, 2, and 2 cases, respectively. One small store furnished cheese to 
2 cases. 

The evidence obtained did not tend to implicate any particular 
kind of cheese nor the cheese distributed from any particular store. 


RAW VEGETABLES 


Although information was obtained concerning the eating of all raw 
vegetables, it soon became apparent that only two—viz, celery and 
lettuce—were consumed by a sufficient number of persons affected to 
require consideration as a possible factor in the spread of the infection. 
The data obtained are shown in the following table (No. 31): 


TaBLE No. 31.—Showing persons eating raw vegetables 
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A large proportion of the cases gave a history of eating celery or 
lettuce both at home and in restaurants. The sources from which 
vegetables were obtained were many and various. Celery and lettuce 
for consumption in the home were usually purchased from retail 
dealers in the neighborhood, who, in turn, bought from a jobber. 
The vegetables may have passed through the business of from three 
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to six middlemen between the dealer receiving the carload lot and 
the retailer. This made the tracing of home-consumed vegetables 
practically impossible. Therefore a canvass was made to determine 
whether the incidence of typhoid in the outbreak had been dispro- 
portionately high among eaters of celery or lettuce. This canvass 
was conducted in a group of persons who did not furnish any of the 
cases of typhoid fever, yet lived under the same general economic and 
social conditions as those affected. The findings will be given later, 
as the data cover other possible factors besides lettuce and celery 
(see pp. 78 and 79). 
RAW CLAMS 


Twenty-four of the cases gave a history of having eaten raw clams 
during the 30 days preceding the onset of illness. Seven ate raw 
clams frequently; 11 occasionally, and 6 on a single occasion only. 
Fourteen gave an uncertain history as to eating clams, and 224 were 
in persons who ate no clams within the period. The fact that 90 
per cent of the persons affected who were able to give a definite 
history as to the consumption of clams stated that they ate no raw 
clams, seems sufficient to warrant the dismissal of raw clams as a 
considerable factor in the causation of the typhoid outbreak. 


RAW OYSTERS 


Of the 263 cases investigated, 176 gave a history of having eaten 
raw oysters within the 30-day period preceding the onset of illness. 
With a single exception, all of these 176 ate oysters on the half shell 
only, the exception having been in a person who ate raw shucked 
oysters in a cocktail, in addition to oysters on the half shell. Seventy 
persons affected stated they had eaten no raw oysters and 17 gave 
an uncertain oyster history. Of the 176 giving a history of eating 
raw oysters, 65 ate them frequently, 40 occasionally, and 71 once 
only. The following table (No. 32) shows the number that ate raw 
shellfish. 


TaBLE No. 32.—Showing persons eating raw shellfish 
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The high percentage of oyster eaters among the persons who 
developed typhoid fever is striking. Another striking fact was the 
large number that had eaten raw oysters once only. Fifty-nine of 
the 71 persons affected, who stated they had eaten raw oysters once 
only, were able to remember the date upon which the oysters were 
eaten. In these 59 cases the average time elapsing between the date 
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of the single ingestion of oysters and the definite onset of typhoid 
fever was 22.05 days. 

During the collection of data it became evident that a large pro- 
portion of the cases had been in persons who ate raw oysters in hotels 
or restaurants of the best class and that in many instances two or 
more of the persons affected had eaten raw oysters at the same hotel 
or restaurant. 

One hundred and fifty-two of the persons affected ate raw oysters 
in restaurants or hotels; five ate raw oysters both at home and at 
restaurants, and 19 ate raw oysters at their own or other private 
homes only. For those residing in Manhattan it is far more con- 
venient to go to a restaurant for a meal than for those residing in 
some other boroughs, particularly Richmond Borough. Definite 
statements as to the kind of oysters ordered from-the menu card 
were obtained in 43 of the cases. Of the persons furnishing these 
43 cases, 37 ordered Bluepoints, 3 Lynnhavens, 2 Cape Cods, and 1 
Cotuits. Ten others gave information as to the size of the oysters 
eaten. Four stated they ate small oysters, two ate medium, and 
four ate large oysters. Thestatement by a majority of the 53 persons 
that they ate Bluepoints, or small oysters, suggests an explanation 
of the unusual prevalence of the disease among females. Women, 
as a rule, eat small oysters more than men. 

Although 176 persons gave a definite histcry of having eaten 
oysters, not all of these could give a sufficiently complete history to 
enable us to trace the oysters eaten. Many could state positively 
they had eaten oysters at restaurants but could give only an approxi- 
mate address without the name of such restaurant. It was soon 
found that such addresses were useless in most cases, as usually there 
were several restaurants in the block named and there was no way 
of ascertaining the one at which the person had eaten. A few 
restaurants had gone out of business and two had burned. A number 
that were scattered in suburban or residential districts were com- 
municated with by letter and some failed to answer our request for 
information. However, in 96 cases the history was sufficiently com- 
plete to enable us to ascertain the dealer from whom the restaurant, 
or market, obtained oysters. 

The greater part of the oysters distributed in New York City are 
purchased through wholesale dealers. Some of these dealers grow a por- 
tion of the oysters sold by them on beds owned or controlled by them. 
Incase large orders are received, wholesale dealers may buy sufficient 
oysters from a producing company and instruct the producers to 
ship the same direct to the purchaser. This is frequently done in 
filling the orders of large hotels or restaurants. A smaller portion 
of the oysters entering New York City are shipped direct from the 
producers to the retailers, or to a restaurant or hotel, without passing 
through a wholesale house. . 
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Furthermore, one dealer may buy from another at times to com- 
plete an order in case his own stock is low. 

In some cases it was found that the oysters eaten on different 
occasions had come from different sources of supply. We therefore 
adopted the term ‘exclusively exposed’’ when the person exposed 
had eaten oysters coming from only one dealer or producer, and 
“potentially exposed’? when they came, or might have come, from 
more than one dealer, or producer. 

The oysters eaten by the 96 persons whose histories were sufficiently 
complete on this point came through a total of 18 different whole- 
sale dealers and from 6 producing companies shipping direct to 
retailers or to hotels and restaurants. As most of the wholesale 
dealers received oysters from more than one producing company, 
we found, in tracing the oysters eaten, that the lines converged to 
the dealers and then diverged to two or more producing companies. 
In a few cases the oysters were traced direct from the restaurant at 
which they were eaten, or the market from which they were obtained, 
to the producing company that shipped the oysters from its plant. 
In other words, some oysters did not pass through the business of 
one or more middlemen. ‘The source of the supply of oysters to all 
dealers is not known, as some failed to furnish us with information 
requested upon this point. In some instances information as to the 
source of at least a part of their supply has been obtained from ship- 
ping or producing companies, or from other dealers in case of a 
transaction between dealers. 

Table No. 33 shows the number of cases giving definite histories 
among persons potentially or exclusively exposed to oysters dis- 
tributed by 18 wholesale dealers and indicates the sources of the 
supplies of such dealers. 


TaBLeE No. 33.—Ezposure of cases to oysters passing through the business of 
wholesale dealers 
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Dealer XIV received oysters from five small shippers not desig- 
nated in the right-hand column of Table 33. The list of the business 
of dealer XIV was carefully made, so it was possible to trace the 
oysters received by him from each shipper to the customer buying 
the same. All oysters coming from those five small shippers went, 
as nearly as could be ascertained, to restaurants or retailers, who 
were not involved in any of the cases investigated. 

The following table (No. 34) shows the number of persons potenti- 
ally exposed and exclusively exposed to oysters going from producing 
company to restaurant or retailer without passing through the busi- 
ness of a middleman. 


TaBLe No. 34.—Persons exposed to oysters shipped direct from producing company 
to retailers or restaurants ; 
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Following the oysters back through the wholesale dealer to the 
original shipping or producing companies known to have shipped 
oysters to these dealers within the period of the causation of the 
outbreak, we find that in many cases it is impossible to be certain 
that oysters bought from a certain company on a certain date went 
to any certain retailer or restaurant. Some of the lists furnished 
show this accurately and the care taken by those furnishing such 
lists helped us greatly in this part of the work. When the informa- 
tion furnished was not sufficient to make it possible to trace from 
the wholesale dealer to the original shipper, the rule adopted was 
to consider that a person might have eaten oysters coming from 
any of the producing companies that shipped oysters to the whole- 
sale dealer involved. In such cases the exposure was counted as 
potential to oysters from each of the shippers that sent oysters to 
that particular dealer. Therefore, the total of potential exposures 
should point to the infected supply or supplies. 

Twenty-three different shipping or producing companies shipped 
oysters to wholesale dealers in New York City through whose estab- 
lishments oysters involved were traced. The amount shipped was 
given by some dealers but not by all, and consequently it was im- 
possible to determine mathematically the probability of infection 
coming from any stated company. 

For example, dealer VII received 1,594 barrels from company A, 
767 barrels from company H, 1,748 barrels from company L, 103 
barrels from company S, 305 barrels from company T, and 251 
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barrels from company U. Obviously, if typhoid infection had been 
distributed equally throughout all these oysters, company A and 
company L should have 16 and 17 times as many cases, respectively, 
as company S. 

The number of persons potentially exposed to oysters from each 
of the different shipping companies is shown in Table No. 35. This 
is based on the 96 cases whose histories were sufficiently complete 
to trace the oysters back to the dealer and then to the shipping 
companies. 


TaBLE No. 35.—Cases exposed to oysters coming from one or more of 23 producing 
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The above table shows that company A furnished the largest 
number of potential exposures, followed in order by companies H, 
L, 8, T, U, J, and I. 

Company A’s supply, having the largest number of potential 
exposures (89) charged against it, is necessarily regarded as a possi- 
ble source of the infection. Company A furnished oysters to seven 
dealers, including some of the largest wholesale dealers in New 
York City. 

Of 48 cases giving a history of exclusive exposure to the oysters 
distributed by some one dealer, 42 were exposed to oysters supplied 
by some one of such dealers who bought oysters from company A. 
To eliminate company A as a factor it would be necessary to show 
that a preponderance of the cases can be reasonably attributed to 
infected oysters coming from some other producing company, or 
companies, to these middlemen. 

Company H had the second largest number of cases (66) poten- 
tially exposed to its oyster supply. Every one of these cases, however, 
was also potentially exposed to oysters from company A. Diagram 
No. 4 illustrates the distribution by company H to dealers VII and 
XIII. 

Dealer XIII obtained about 90 per cént of his shell oysters from 
company H and none from company A. Furthermore, dealer XIII 
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with 10 potentially-exposed cases charged against his supply bought 
approximately twice as many oysters from company H as did dealer 
VII, who had 56 potentially exposed cases charged against his supply; 
and 25 of this latter number were exposed exclusively to oysters 
obtained from dealer VII. It is reasonable to assume that if the 
infection had been in the oysters of company H, dealer XIII would 
also have at least a few exclusive exposures and a larger number of 
potential-exposure cases traced to his establishment. It therefore 
seems likely that company H did not furnish an appreciable amount 
of infected oysters during the period of causation of the outbreak. 
Companies L, S, T, and U have charged against their supplies, 
both separately and together, 56 potentially exposed cases. The 
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DIAGRAM NO. 4.—Showing distribution of oysters from producing companies A and H, through 
dealers VII and XIII 


coincidence of cases potentially exposed to the supply of each of these 
four producers is explained by the fact that all four producers sold to 
dealer VII only. Dealer VII was supplied also by companies A and 
H. Company S shipped only 100 barrels to dealer VIL on December 
2, and this shipment arrived in New York too late to have played an 
appreciable réle, if any, in the outbreak. Likewise, company T 
shipped 305 barrels which arrived December 22-24, too late to have 
played a part in the outbreak. Company U shipped 250 barrels of 
oysters to dealer VII between November 7 and December 20 from a 
large oyster-producing area in distant waters. The vast bulk of the 
oysters from company U and other companies operating in that area 
went to other cities and evidently could not have been an appreciable 
factor in the spread of the infection causing the outbreak. 
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Company L shipped approximately 1,750 barrels of oysters to dealer 
VII, but as practically all of this company’s oysters were of such a 
quality that they do not sell readily for shell oysters they were 
shucked and distributed as shucked oysters. As the histories of the 
typhoid fever cases reveal so few instances of shucked oysters being 
eaten, this alone practically eliminates company L as a contributor 
to the outbreak. 

As it appears that the 56 potentially, with the 25 exclusively, 
exposed cases among the patrons of dealer VII are not chargeable to 
oysters supplied by companies H, L, S, T, or U, the incidence is, there- 
fore, chargeable to the oysters supplied this dealer by company A. 
This evidence is strengthened by the fact that company A had 31 
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D1aGRaM No. 5.—Showing sources of oyster supply of dealer VII, Nov. 1, 1924, to Dec. 25, 1924 


other potentially exposed cases charged to its oysters distributed 
through other wholesale dealers. Diagram 5 shows the sources of 
supply of dealer VII for the period November 1 to December 25, 
1924. 

Company J, with 48 potentially exposed cases, sold oysters to 
dealers IV, VI, X, XIV, and XV, and through dealer XIV some of 
these oysters reached dealers II, III, XII, and XVIII, and through 
dealer XV some reached dealer XIII and dealer XVII. Of these 48 
potentially exposed cases, 45 were also potentially exposed to oysters 
of company A. None of the oysters of company J were distributed 
by dealer VII. As all of the 56 potentially exposed cases charged to 
dealer VII were potentially exposed to company A’s oysters and as 45 
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of the 48 cases potentially exposed to company J’s product were also 
exposed to company A’s oysters, it seems logical to assume that 
company A’s oysters were the main factor in conveying whatever 
oyster-borne infection operated in the outbreak. 

Company I had 38 cases potentially exposed to its oysters, and of 
this number 35 were also potentially exposed to oysters of company A. 
None of the oysters from company I passed through the hands of 
dealer VII. Company I furnished a large majority of the shell 
oysters distributed by dealer XV. This dealer had only two poten- 
tially exposed cases among persons eating at restaurants to which 
he sold direct, and had 14 other cases potentially exposed to his 
oysters which were distributed through other dealers to whom he 
sold. Ten of these 14 cases were potentially exposed through. the 
supply sold by dealer XIII who obtained about 10 per cent of his 
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D1AGRAM NO. 6.—Showing distribution of oysters from producing companies A, I, and J, through 
dealers involved 








shell oysters from dealer XV. Neither dealer XV nor XIII had any 
cases exclusively exposed to oysters sold by them. Diagram 6 illus- 
trates distribution by companies I and J to various dealers. 

Company M sold oysters only to dealer IV who bought a large 
majority of his shell oysters from company A. Therefore, all cases 
potentially exposed to company M’s oysters were also potentially 
exposed to company A’s product. However, company M shipped no 
oysters to dealer VII, who, as is stated above, had a large number 
of potentially exposed cases traced to his establishment. Dealer 
VII handled a large amount of company A’s oysters and dealer IV 
did likewise. Company M’s supply of oysters was from beds in a 
distant area which obviously was not involved in the typhoid out- 
breaks. It therefore seems certain that the cases traced to dealer 
IV should be charged against company A’s supply. 
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Companies D and O shipped only to dealer XV, who, in turn, sold 
to dealer XIII supplying him with about 10 per cent of the oysters 
which he sold. 

Company V also shipped only to dealer XV but this company’s 
oysters were of a quality that do not sell readily for half-shell pur- 
poses and these were shucked and sold as shucked oysters. As has 
been indicated above, the oysters sold by dealers XV and XIII could 
not have been a considerable factor in the spread of the infection. 
Therefore, the supplies furnished them by companies D, O, and V 
can be eliminated. 

Company N shipped direct to large hotels. Fourteen cases among 
oyster eaters at these hotels were potentially exposed to company 
N’s oysters. However, company <A’s oysters also went to these same 
hotels through dealer VII, who furnished these hotels with nearly 
three times as many oysters as did company N. At least a part of 
those furnished these hotels by company A were shipped direct to 
the hotel on the order of dealer VII. Therefore, ail of those poten- 
tially exposed to company N’s products were also exposed to com- 
pany A’s oysters. If company N’s oysters had been responsible for 
the infection, the outbreak of typhoid fever would have been limited 
to the patrons of two hotels, which, so far as could be ascertained, 
served all of company N’s oysters that came into New York City. 

Company F had 11 cases potentially exposed to its product, six 
of these being through shipments sent to dealer XIV in December. 
Five cases were traced through hotels that obtain their supply direct 
from company F and three of these ate oysters at no other place. 
This casts a suspicion on the oysters supplied by company F, but in 
view of the small number of cases involved, such oysters could not 
have been more than a comparatively small contributory factor, if 
any. It should be stated, however, that company F has its plant 
near that of company A, and it is understood that transactions in 
oysters between these companies occurred frequently. (See Diagram 
No. 7.) 

Companies P, Q, and R shipped 30, 18, and 13 barrels, respectively, 
to dealer XIV. Only 9 potentially exposed cases can be charged 
against their oysters and these are widely scattered through the 
business of five dealers. 

Companies W, K, X, B, E, and G, with 9, 8, 3, 2, 1, and 1 potentially 
exposed cases, respectively, have too few cases charged against 
their supplies to be significant, most of such cases being also poten- 
tially exposed to the oysters of other companies. 

Five of the cases were in persons who ate oysters that came direct 
from company A to the restaurant, or market, involved. Two of 
these cases were exclusively exposed to company A’s oysters. When 
we add these cases to the 84 cases potentially exposed to this com- 
pany’s oysters distributed by middlemen and consider the impossibility 


























of eliminating company A’s oysters as a probable source of infection, 
we must conclude that the preponderance of evidence points to the 
oysters distributed by company A as the major factor in the convey- 
ance of the infection causing the recent typhoid outbreak in New 
York City. The conclusion that the oysters distributed by company 
A were the major factor becomes practically certain when the evidence 
here is considered in connection with that found in Chicago, Wash- 
ington, and other cities, where the less complicated method of dis- 
tribution of oysters and the complete cooperation of oyster dealers 
made the accurate tracing of the oysters much more simple. 

In support of such conclusion is the occurrence of typhoid fever 
among persons attending a banquet at one of the large New York 
City hotels on November 18. About 700 persons attended this 
banquét. Within a period of 30 days thereafter, 10 of these persons 
developed typhoid fever. Seven of these cases were included in the 
263 investigated, 6 being in persons residing outside the city limits. 

It was ascertained that dealer VII delivered 15 barrels of oysters 
on November 17 and 10 barrels on November 18 to this hotel. Two 
barrels of oysters were also received from company N on November 
18, but the hotel authorities are reasonably sure that the oysters 
served at this banquet were exclusively those obtained from dealer 
VII on November 17. The two barrels from company N would 
not be sufficient to serve 700 persons. Furthermore, if the cases 
resulting from this banquet are excluded there were only 8 cases 
among the 263 investigated giving a history of potential exposures 
to company N’s oysters. 

At this dinner the guests ate at tables accommodating from 6 to 
20 persons. Four of the seven cases investigated developed among 
16 persons who were seated at one table (No. 60). Of the 16 persons 
at this table, 6 ate no oysters but most of these 6 ate celery and 
lettuce and various other foods served. Five of the 10 who sat 
at table 60 and ate oysters developed typhoid fever within 30 days 
thereafter. Thestatement that six ate no oysters was obtained from 
two persons who sat at the table, one of whom ate no oysters, while 
the other ate oysters but did not develop typhoid fever. Two of 
the remaining five that developed typhoid fever following this dinner 
sat at other tables, and the seating of the remaining three is uncer- 
tain, as they were guests and did not appear on the seating list. 
The 10 cases developing typhoid were equally divided between the 
two sexes. Two occurred in one family (man and wife). One was a 
middle aged lady who seldom dined out and as a rule did not eat raw 
oysters. However, at this dinner a friend persuaded her to eat 
oysters. One lady who ate oysters developed typhoid while her 
husband, who ate no oysters but who did eat freely of celery and the 
various other foods served, did not develop typhoid fever. 
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The oysters were opened by several shuckers on the afternoon of 
November 18 and placed on cracked ice on trays and the trays 
placed in the refrigerator. The method of serving the oysters, which 
was ascertained in detail, was such as to make it entirely possible 
for infected oysters from one segment of one barrel, composing but 
a small proportion of the whole quantity distributed, to have reached 
the persons who became infected. Each waiter carried five plates 
of oysters on each trip to his table. Since the oysters were delivered 
to the waiters in the same order that they were placed in the re- 
frigerator, it can be understood how one waiter could have delivered 
to his table five plates of oysters from the infected batch and upon 
his next trip obtain oysters from another part of the supply. 

It was also learned that the celery and lettuce served at this banquet 
was from the hotel’s regular supply, all of which is washed in a 
hypochlorite solution before being served. 


CONTROL OBSERVATIONS 


A canvass was made among a control group of persons living under 
conditions comparable to those of the persons affected with typhoid to 
ascertain the percentage eating raw oysters, raw celery, or raw lettuce. 
The figures obtained are given in the following table (No. 36), the 
figures from Tables No. 31 and No. 32 being repeated to make com- 
parison easier. 


TaBLE 36.—Consumption of raw lettuce, celery, and oysters by a control group 
compared to that by the group that had typhoid fever 
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1 Of 263 typhoid cases investigated 7 gave an uncertain history of eating celery or lettuce and 17 an un- 
certain history of eating raw oysters. These cases are not considered in this table. 


The control group was canvassed by visiting the homes of the per- 
sons in the evening hours when all members of the family would most 
likely be at home. Data were taken only from persons interrogated 
directly. One hundred and forty-one families made up of 440 indj- 
viduals were canvassed and 275 persons were questioned directly. 
The canvassing was made by specially qualified nurses from the divi- 
sion of communicable diseases of the New York City Department of 
Health. 

It will be noted that the percentage of persons in the typhoid- 
tever group that ate raw oysters is seven times that in the control 
group—a difference of 60 per cent. Of those eating celery and 
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lettuce, the difference is 13 and 15 per cent,’respectively. This alone 
suggests the probability of raw oysters as affactor in the spread of 
the typhoid infection and shows that a large proportion of the un- 
affected population ate raw celery and lettuce and only a small pro- 
portion ate raw oysters. However, in the group that suffered in this 
typhoid outbreak, 71 per cent ate raw oysters one or more times in 
the 30 days preceding the onset of illness. 


SUMMARY 


Epidemiological data were obtained from 257 of 913 cases of ty- 
phoid fever reported in New York City in the period November 1, 
1924, to February 14, 1925. Data were also obtained from six cases 
residing outside city limits in Nassau County which were among the 
cases reported in that county. These 263 cases are believed to be 
tairly representative of the whole number of cases in the outbreak. 

The data obtained show that a majority of the persons received the 
infection in New York City, and were sufficient to eliminate the 
water supply, milk and milk products, and raw vegetables as con- 
siderable factors in the causation of the outbreak. All the evidence 
definitely points to one major causative factor, viz, raw shell oysters. 

Seventy-one per cent of those having typhoid fever during the 
outbreak had eaten raw shell oysters within the 30-day period im- 
mediately preceding the onset of illness. In an equally large group 
living under similar economic and social conditions but not having 
typhoid fever, only 10 per cent ate raw shell oysters. 

For 96 cases, the oysters eaten were traced to their probable sources. 
Eighty-nine (or 92.7 per cent) of these 96 cases had been potentially 
exposed to oysters distributed by company A, and 2 were exclusively 
exposed to oysters shipped by this company. 

Of the seven cases not potentially exposed to oysters distributed 
by company A, three were exclusively exposed to oysters distributed 
by company F. Company F operates in the same immediate vicinity 
as company A and, according to statements obtained, there was trade 
in oysters between these two companies. 


CONCLUSION 


The preponderance of evidence obtained from this limited epi- 
demiological study of the typhoid outbreak in New York City is 
thet the major factor in the spread of the infection here was raw 
shell oysters distributed by company A, and that raw shell oysters 
distributed by company F were possibly a contributory factor. 























Section V 


THE EXCESSIVE PREVALENCE IN TEN OTHER CITIES 


(Pittsfield, Mass.; Providence, R. I.; New Haven, Conn.; Rochester, Buffalo, 
N. Y.; Scranton, Pittsburgh, Pa.; Cincinnati, Ohio; Detroit, Grand Rapids, 
Mich.) 


During the period when the outbreaks of typhoid fever were 
reported in New York City, Washington, and Chicago, typhoid rates 
higher than usual were reported from a number of other cities in the 
United States (see pp. 5 to 9). 

Table_No. 37 gives (A) the usual or expected morbidity rate per 
100,000 population per annum for 85 cities for the nine weeks com- 
prising the period of the epidemic, (B) the excess morbidity rates 
for this period, (C) the number of cases reported in excess of the 
usual or expected number, and (D) a statement as to whether the 
excess was in general earlier or later than, or coincident with, the 
outbreaks described in Sections II, III, and IV of this report. 

The 85 cities are those over 50,000 population whose typhoid 
incidence is reported weekly in the Public Health Reports, with the 
addition of Pittsfield, Mass., a city reporting a marked excess in 
typhoid fever for the period. The rates are based on the popula- 
tion estimates made by the Bureau of the Census and published in 
the Public Health Reports, with the exception of Pittsfield, Bridge- 
port, Hartford, Washington, Wheeling, and Seattle, for which cities 
the population figures used are those of the last census. The “usual 
morbidity rates”’ are those caiculated from the estimated expectancy 
of cases as given for each week in the Public Health Reports. This 
estimated expectancy for any week is the smoothed median of the 
corresponding weeks of as many of the nine preceding years as are 
reported and do not show epidemic prevalence during the period. 
The nine weeks on which the calculations are made are from Novem- 
ber 17, 1924, to January 17, 1925, for cities east of the eightieth 
meridian, and from November 24, 1924, to January 24, 1925, for 
cities west of this meridian. Buffalo, Pittsburgh, Roanoke, and 
Charleston, S. C., are just east of the eightieth meridian and are, 
therefore, included in the earlier nine-week period. The cases are 
assigned to the week in which report was made to the Surgeon Gen- 
eral and not to the week of onset. If fewer cases occurred during 
the nine weeks than the expected number, the figure indicating the 
difference between the actual and expected number is preceded by a 
minus sign. Where the expected number of cases is zero, the expected 
rate is given as less than one case for the total population. 

(81) 
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Taste No. 37.—Comparison of actual typhoid prevalence with expected prevalence 
in 85 cities of the United States during the outbreaks in New York City, Wash- 
ington, and Chicago 
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TaBiE No. 37.—Comparison of actual typhoid prevalence with expected prevalence 
in 85 cities of the United States during the outbreaks in New York City, Wash- 
ington, and Chicago—Continued 
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Without attempting to analyze the table in this place, it may be 
noted that the cities with the most significant number of cases in 
excess (column C) coincident with the outbreaks in the three cities 
studied in detail, are those in the eastern and northern part of the 
United States, and that those in closest relation to New York City 
show the heaviest excess. In some cities, doubtless, the reporting of 
cases has been incomplete, not only for this year, but for previous 
years. In other cities, a high rate in previous years giving a high 
expectancy, may obscure a few of the cases attributable to the 
major causative factor in the recent epidemic. It is likely that part, 
if not all, of the excess in cities where the excess was considerably 
earlier or later than the recent outbreaks was due to factors other 
than the one mainly operative in the New York City, Washington, 
and Chicago outbreaks. For example, the health officer of Memphis 
states that the excess in that city was principally among negroes, 
and was in portions of the city presenting the poorest sanitary condi- 
tions. Taking the table as a whole, the synchronism of the excess 
in the cities in the Middle Atlantic and East North Central States 
is striking. 

Besides the three cities of Washington, Chicago, and New York, 
where detailed studies were made, 10 other cities (Pittsfield, Provi- 
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dence, New Haven, Rochester, Buffalo, Scranton, Pittsburgh, 
Cincinnati, Detroit, and Grand Rapids) were visited. This part of 
the study, made from January 23 to February 11, was necessarily 
hurried and was only fragmentary in each city. The excess for the 
nine report weeks in these 10 cities was 28, 14, 3, 19, 15, 18, 12, 27, 
19, and 12 cases, respectively. A brief discussion of the findings in 
each of these cities follows. 


PITTSFIELD, MASS. 


The outbreak in Pittsfield began very suddenly. All of the 28 cases 
occurring were reported within a period of five weeks. Thus the 
outbreak here was of distinctly shorter duration than those in other 
cities having a corresponding excess. There were only 9 cases re- 
ported within the 10 preceding months of 1924, and only 2 during 
the whole of 1923. In the recent outbreak, 3 cases were reported on 
December 8, and no cases were reported after January 7. 

The social status of the persons affected was in marked contrast 
to that in most of the other cities studied. There were no cases 
among the wealthy or those associated with wealth. In practically 
every family more than one member were gainfully employed, and 
none of the individuals was in business for himself. 

None of the cases gave a history of exposure to raw or under- 
cooked oysters during the 30 days prior to onset of the disease. 

The cases were in general milder than those seen in the other 
cities, but relapses were common. 

The cases were distributed geographically with a fair degree of 
uniformity about the city. There was found no evidence of a 
common or predominant food factor, and the persons affected were 
not connected socially or industrially. The town is supplied with 
water by gravity from four watersheds without appreciable storage 
or treatment of the water. On account of variable pressure and a 
Y connection, all parts of the city were using a mixture of the four 
supplies. A survey of these watersheds, made by the health officer 
promptly at the beginning of the outbreak, showed that two of 
the watersheds had not been depopulated as supposed, and the water 
from these sources gave a rather high B. coli count, while that from 
the other two showed no colon bacilli. The two questionable sources 
were shut off, and no cases occurred later than 19 days after this 
was done. 

An important factor in the sudden dangerous pollution of the 
water supply was a very heavy and prolonged downpour of rain on 
November 22. Following this there were several hundred cases of 
diarrhea in the city. It appears clear that the main factor in the 
spread of the typhoid infection in Pittsfield was water. 
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PROVIDENCE, R. I. 


During the period of excess typhoid prevalence in Providence, 
which covered several weeks more, both earlier and later, than the 
period of excess in the cities with marked outbreaks, there were 14 
cases in one group, 8 being in one family, 5 in a related family, and 
another, all at homes within a few doors of each other. The domestic 
condition in these families was said to be filthy, and the spread of 
the infection in this group was apparently due to “personal contact.’’ 

The excess for the nine-week period is also just 14 cases, but only 
7 of the cases in this neighborhood group are assigned to the nine- 
week period under consideration. At least some of the remaining 
seven cases in excess of the normal expectancy were in persons of 
the class especially affected in the general epidemic. 

Three cases were visited in this city. All three were in married 
women, apparently in affluent circumstances, each of whom had 
made a trip to New York during the period when the infection 
could have been acquired. One could not remember eating raw 
oysters. The other two ate “Bluepoints” on the half shell at their 
respective New York hotels, and at no other place did either of them 
eat raw oysters within the 30 days preceding onset of illness. Each 
of the two hotels involved was supplied at this time with oysters 
derived mainly from producing company A. According to oyster 
dealers in Providence, almost all of the shell oysters served in that 
city are of local origin. 


NEW HAVEN, CONN. 


In this city three cases in excess of the normal expectancy of four 
cases were reported for the nine-week period. All were among 
students living at Yale University. These three cases were investi- 
gated. All three of the students were of wealthy families but belonged 
to different academic classes and had different social relations; they 
did not know each other. All three had visited New York City 
within the period of possible infection, and two had eaten oysters 
on the half shell there at restaurants furnished with oysters chiefly 
from producing company A. The third student did not remember 
eating oysters on the half shell in New York City, but had eaten 
them in New Haven during the period of possible infection. The 
source of the oysters eaten in New Haven was not ascertained. 


ROCHESTER, N. Y. 


During the nine weeks 25 cases were reported from Rochester, an 
excess of 19 cases over the expectancy. The Rochester Bureau of 
Health has information, however, of a total of 45 cases (including 
imported cases) in the city within this period. This total gives an 











86 


excess of 39 cases instead of the 19 recorded in Table No. 37, and an 
excess rate of 71 per 100,000 population per annum. 

According to statements in the city health department, of the 45 
persons affected, 38 had eaten raw oysters within the period of 
probable infection, and in a large number of instances the restaurant 
involved was supplied solely with shell oysters from producing 
company A. Only 3 of the 45 persons affected are said to have 
definitely denied eating raw oysters within the 30 days before onset 
of illness. Practically all live in the better parts of town and most 
of them belong to the wealthier class. 

Six cases were investigated by a representative of the Public 
Health Service. All of them gave a history of exposure to ‘“ Blue- 
points” on the half shell. Two of these cases, one developing on 
November 28 and the other on December 12, were in two ladies who 
had a meal together at a restaurant on November 19. Each of 
them ate ‘‘Bluepoints” on the half shell. This restaurant’s supply 
of oysters was obtained solely from company A. 

Though the Rochester cases were rather severe, there were only 
3 deaths among the 45. 

Judging by the size of the oyster restaurants and the number of 
oyster dealers, Rochester probably consumes a large number of 
oysters for a city of its population. The larger local restaurants and 
dealers, in general, handle as their shell stock the oysters shipped by 
producing company A exclusively, being better satisfied with the 
shipping and keeping qualities of these oysters than with others 
which they have tried. 


BUFFALO, N. Y. 


Twenty-three cases here were investigated by the Public Health 
Service officer. In 15 of the 23 there was a history of having eaten 
raw oysters within the 30 days prior to onset of illness. Fifteen is 
the excess number of cases as given in Table No. 37. The source of 
the oysters was traced for nine of the cases. For all but one of them 
the exposure was to oysters from dealers who bought from com- 
pany A. The other case was in a woman who to the best of her 
memory had eaten raw oysters at only one place, a club supplied 
solely by company F. In many of the cases the oysters were eaten 
out of town. The persons affected were, as a rule, in apparently 
good or excellent financial circumstances, many being in business for 
themselves or in the family of those who were thus economically 
independent. Geographically, the distribution of the cases was 
striking; the thickly populated sections of the city were little affected, 
the park and boulevard districts, comprising the wealthier residences, 
having the heaviest incidence. 
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SCRANTON, PA. 


The outbreak in Scranton was, as in Rochester, heavy in pro’ 
portion to the population. Here again the wealthier families were 
affected. According to the data of the health department, at least 
65 per cent of the cases were in raw oyster eaters. Seven cases were 
investigated by the Service officer. Five of these seven cases gave 
a history of exposure to raw oysters. Three of the five were in 
persons potentially exposed to oysters supplied by company A. 
Three cases (including two not investigated by the Service officer) 
were connected with a hotel supplied with shell oysters from company 
A. One of these individuals was a more or less permanent guest 
of the hotel, one was the superintendent of one of the dining rooms, 
and one was the son of the proprietor. 


PITTSBURGH, PA. 


The records of the city health department indicate that 18 of the 
26 cases reported were in persons who had eaten raw oysters within 
the thirty days preceding the attack of typhoid fever. The sources 
of the oysters to which 12 of the cases had been exposed were in- 
vestigated by the Service officer. For all but one of these cases, it 
appeared that the oyster supply was in large part from company A, 
and that for 8 of these 11 cases the exposure was exclusively to 
oysters supplied by that company. The especial prevalence among 
the well to do, and in the best residential sections of the city, was 
noted here as in the other cities. The large dealers here also stated 
that the shell oysters supplied by company A are of superior grade 
for commercial handling, being delivered in better condition and 
keeping better than shipments from many other sources. 


CINCINNATI, OHIO 


Of 19 cases investigated by the Service officer, 11 gave a history 
of eating raw oysters on the half shell within the probable period of 
infection. Several of the remaining eight were indefinite as to ex- 
posure to such oysters, one being a fatal case in a person said to be 
fond of oysters, and two being in permanent residents of a hotel 
serving oysters only from company A. All nine of the cases in which 
the source of the oysters could be traced gave a history of exposure 
to oysters from dealers or restaurants whose stock came wholly or 
in part from company A. Light of the nine cases were exposed at 
places where company A was the chief source of supply. This is 
especially significant since the largest oyster dealer in the city ob- 
tained most of his shell stock from company D. The distribution 
of cases in high-class residential districts and among the well to do 
also held in Cincinnati. 
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DETROIT, MICH. 


In proportion to its population, Detroit is not as much of an 
oyster-eating city as, for example, is Rochester or Cincinnati, judging 
by the size and number of oyster restaurants and markets. 

The excess rate of typhoid fever per 100,000 population for the 
nine weeks in Detroit is only 11 as compared with 39 for Cincinnati, 
and 35 (emended to 71) in Rochester. 

In 18 cases investigated (including one suburban case), all but 
one person remembered eating oysters on the half shell within the 
30 days preceding the onset of typhoid fever, and in all 14 where 
the source of the oysters eaten could be traced, that source was 
either certainly or potentially company A. In three other cases 
not seen by the Service representative, but investigated by the 
Detroit Department of Health, the exposure for each was reported 
to have been to oysters from company A. ‘These 17 cases are within 
two of the total number in excess over the expected number for the 
period. 

It is interesting that although the persons affected in Detroit 
included many who would be likely to patronzie clubs, and did so, 
in no case was there a history of having eaten oysters at the 
largest club in Detroit. This club buys none of its oysters from 
company A. 

In one of the Detroit cases, oysters on the half shell were eaten 
on November 19 at the hotel in New York City where was held on 
November 18 the banquet described in Section IV (p. 77), which 
appeared to give rise to 10 cases in the New York district. 


GRAND RAPIDS, MICH. 


The excess of 12 cases for the nine-week period in Grand Rapids 
was contributed to by a series of 6 cases in one family living under 
insanitary conditions and presumably these 6 cases were due to 
‘‘personal contact.” Of 4 other cases investigated, one originated in 
Washington, D. C., one was due to local but undetermined factors, 
and the other 2 gave a history of eating oysters on the half shell in 
Chicago—one 20 days before, and the other 31 and 23 days before, 
definite onset of illness. All three of the Chicago restaurants involved 
were supplied with “ Bluepoints” from company A. 


DISCUSSION 
(The group of 10 cities as a whole) 


The Pittsfield outbreak, attributed to local water-borne infection, 
evidently was not a part of the epidemic under consideration. The 
excessive prevalence in the other 9 of this group of 10 cities seems 
from the evidence to have been in large degree within the main 


current of the epidemic. 
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The 82 cases investigated by Surgeon Leake composed about 40 
per cent of the total, or about 60 per cent of the excess cases reported 
in these nine cities for the period. Of the 82 such cases, 66 were in 
persons who gave a history of eating raw shell oysters within the 
30 days before illness. The sources of the oysters involved were 
ascertainable for 50 of the cases, but were not ascertainable for 16, 
either because the restaurant involved was out of town or for some 
other reason. In 48 of the 50 cases whose exposure could be traced, 
the exposure was either potentially or certainly to oysters from 
company A—that is, the oysters which the person ate were from a 
dealer supplied in part, if not entirely, by company A. There were 
in addition to these 48 cases, 38 others investigated by the local 
health departments, but not by the Service representative, in which 
the reports indicate that the exposure was potentially or certainly 
to oysters from company A. Thus it appears that at least 86 of the 
cases occurring in the nine cities were in persons exposed potentially 
or certainly to oysters supplied by company A. In most instances 
of so-called “ potential” exposure, the exposure was to the supply of a 
restaurant or dealer furnished mainly by this company. In 36 of 
the 86 cases, at least one of the exposures was at a place where only 
company A oysters were available, and in 9 of the 82 cases investi- 
gated by the Service representative, the exposure was, according to 
the data obtained, to company A oysters exclusively. 

The following table (No. 38) shows the oyster exposure history of 
the cases investigated in the 10 cities, exclusive of those in Pittsfield, 
Mass. 


TaBLE No. 38.—Findings from investigation of typhoid fever cases in nine cities 
gs j g 
with respect to exposure to raw oysters 





Cases |cases not 
investi- | investi- 
a gated by | gated by 
represen- | represen- 
tative of | tative of| Total 
Us & U.S. 
Public Public 
Health | Health | 
Service | Service | 








a nr a egies 82 | 121 203 
(b) History not obtained of eating raw oysters on the half shell during 30 

a I i i Sires 16 (1) eee © 
(c) Raw shell oysters known to have been eaten during 30 days prior to 

Fg, RE EEE ES SEES Sa ene ene ee apoE ee 
(d) Source of oysters not ascertainable.........................-..--.-.--- | | IS aR eee 
ee Oe eae | Soe oe ES 
(f) Not exposed to oysters from company A-.._...-...--...----.---.2----- a Ree as Bena - 
(g) Exposed either potentially or certainly to oysters from Company A--- 248 38 SE 
(h) Potentially exposed to oysters from company A-.-...-.....--.---------- 33 16 | 49 
(i) Certainly exposed to oysters from company A.-.........-...-.------- 15 22 37 
(j) Exposed certainly but not exclusively to oysters from company Y ee S| ee eed alalgea 
(k) Exposed exclusively to oysters from company A.-.....-..--.--------- | Sea as 





1In cases not investigated by the representative of the U. 8. Public Health Service, the differentiation 
was not always made between oysters served raw on the half shell and those served in other ways. 
2 96 per cent. 
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The proportion of cases in which the exposure was to oysters 
supplied by company A is impressive (item g in the above table). 
A striking finding was that in contrast to the nine cases in which 
the exposure was exclusively to oysters from company A, there was 
only one case of exclusive exposure to oysters from any other source. 

In most of the 66 cases in persons exposed to raw oysters, the 
person did not remember positively the kind of oysters ordered from 
the menu and eaten; but for all of the 27 cases in persons remember- 
ing this positively, it was stated that the kind eaten was ‘‘ Bluepoints.”’ 

Of 15 cases in which the exposure was to only one source of oysters, 
that source was company A, certainly in 9, and probably in 5 of the 


other 6. 
CONCLUSION 


The main factor in the spread of the infection causing the excessive 
prevalence of typhoid fever in this group of 10 cities, within the 
10 weeks ending January 10, 1925, was raw shell oysters supplied by 
company A; and in 3 of the 10 cities, other factors, including es- 
pecially water and personal contact, operated to a considerable 
extent. 























Section VI 
GENERAL DISCUSSION AND CONCLUSIONS 


The preceding sections of this report indicate that the studies 
were sufficiently comprehensive and intensive to ascertain all the 
facts necessary to form a basis for definite conclusions. The data 
obtained in any one of the situations which were studied intensively 
are impressive; and when those obtained from all the situations 
are considered together, the evidence appears entirely conclusive. 

At the outset of the intensive studies in each of the three cities— 
New York, Chicago, and Washington—every factor regarded as 
possibly having been operative in the spread of the infection which 
had caused the outbreak of typhoid fever in that city was set down 
and was given careful consideration. Included in the list of pos- 
sible factors were (a) city water supply, (6) bottled waters, (c) milk 
and cream, (d) ice cream, (e) butter, (f) cheese, (g) marketed bread 
and pastry, (A) local (home) insanitary conditions, (7) association 
with typhoid patients, convalescents, or carriers, (7) uncooked vege- 
tables, and (&) uncooked shellfish. None of such factors was elimi- 
nated until the evidence made the further consideration of it as one 
of practical importance untenable. 

The general features of the outbreaks suggested from the outset 
a major causative factor common to the situations in all three cities. 
As the studies went on, the reports of findings in the three cities 
were brought together and compared; and what at first was regarded 
as a suggestion of a common major factor became later on a strong 
probability and finally-a practical certainty. 

Although the findings in any one of the situations were such as 
to eliminate most of the hypothetical factors, a comparison of the 
findings in the several separate cities furnished important contribu- 
tory evidence upon which to base a conclusion as to the major causa- 
tive factor or factors in the outbreak in each city and in the out- 
breaks, or excessive prevalence, in the whole group of cities involved 
in the epidemic. 

The discussion which follows, though dealing with some things, 
or conditions, which might have operated as a major causative factor 
locally in any of the cities, is devoted mainly to those which might 
have operatedjas a major causative factor in all of the cities at the 
same time. 
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DISCUSSION 


City water supplies.—The city water supply of one of the cities 
could not have been a considerable factor in the spread of the infec- 
tion in the other cities. In Pittsfield, Mass., the city water supply 
appeared the major factor, and in Washington, D. C., a small part 
of the public water supply distributed in a limited and defined section 
of the system of water mains was, according to the evidence, a com- 
paratively small vector of the infection causing the outbreak in 
that city. There is no evidence that the public water supply of 
any of the other cities in which our studies were made played an 
appreciable part in the spread of the infection causing the epidemic. 

Bottled waters.—The small proportion of cases of typhoid fever 
among persons using bottled water of any kind either habitually or 
occasionally eliminates bottled water as an appreciable factor. 

Milk and milk products.—Any supply of milk or cream which 
might have operated importantly as a vector of infection in one city 
was not distributed to the other cities involved. Most of such 
supplies are pasteurized. There was no undue proportion of cases 
of typhoid fever chargeable to any of the milk, cream, ice cream, 
buttermilk, butter, or cheese supplies of any of the 13 cities. 
According to the statements obtained, every butter supply distributed 
to any two or more of the cities involved was made from pasteurized 
cream. The small proportion of the cases of typhoid fever furnished 
by children, the general features of the outbreaks, and the specific 
findings from the studies, definitely eliminate milk and other dairy 
products as a considerable factor. 

Bread and pastry.—On general principles, bread or pastry would 
not be expected to operate importantly in the causation of outbreaks 
such as those under consideration. Most of the supplies which 
conceivably might have been involved were limited in distribution 
to the city, or the immediate vicinity thereof, in which they were 
cooked. The outputs from bakeries reaching more than one large 
city are, as a rule, prepared for and handled in the wholesale trade 
in a way to exclude heavy contamination with typhoid-infection 
matter. There was no evidence of an undue proportion of cases 
chargeable to any supply of bread or pastry in any of the cities. 

Local insanitary conditions.—The outbreaks fell especially upon 
persons living under the best sanitary and economic conditions of 
modern city life. 

Personal contact infection.—Only a very small proportion of the 
cases (less than 5 per cent of those investigated) were in persons who 
gave a history of immediate association with typhoid fever patients 
or convalescents or with known typhoid bacillus carriers. Evidently 
personal contact infection was only a minor factor in the epidemic. 
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Bacillus carriers at public eating places.—As a large proportion of 
the cases of typhoid fever was in persons who patronized restaurants 
and since “‘carrier’”’ infection offers a very elastic and convenient 
hypothesis for one who prefers hypothesizing to working for facts, it 
is natural that some interested observers of the recent epidemic have 
suggested—in some of the instances with a show of serious reflection— 
that the outbreaks may have been caused by infection spread by 
typhoid bacillus-carriers among workers (waiters, cooks, bus boys, or 
. others) engaged at restaurants. It is not conceivable that one in pos- 
session of the salient facts in the situation can hold reasonably to the 
hypothesis that bacillus carriers among persons at restaurants were the 
spreaders of the infection causing the outbreaks. An army of bacil- 
lus carriers would have been necessary to fulfill the conditions. Many 
restaurants in a number of different cities were involved at the same 
time. The period of causation of the outbreaks was less than seven 
weeks in duration. The outbreaks were somewhat explosive in char- 
acter. They began suddenly and they terminated rather abruptiy 
without any adequate, far-reaching measures having been carried out 
to remove human “carriers’’ from the public eating places. For 
human ‘‘carriers’’ in restaurants to have spread the infection causing 
the recent typhoid epidemic, they, themselves, would have had to 
occur on or about November 1, 1924, as an explosive epidemic of an 
unusual carrier state attended with violent diarrhoeic or diabetic 
attacks, or both, and exceeding dirtiness of personal habits; and about 
six weeks later, they quite suddenly (due to the advent of the season 
of hibernation or for some other reason) would have had to cease to 
operate. 

Though a human “carrier” in a restaurant here or there may have 
spread the infection causing a case or two of typhoid fever developing 
within the period of the epidemic, there is not a single point of evidence 
suggesting even remotely that typhoid-bacillus “carriers’’ among 
persons working at restaurants were more than a very minor factor 
in the spread of the infection within the period of causation of the 
epidemic. 

Raw vegetables—The proportion of cases furnished by persons 
exposed to uncooked vegetables other than lettuce or celery was too 
small to be of significance. The proportion of the cases in persons 
giving a history of exposure to lettuce or celery, or both, was large; 
but it was found that the proportion of the general population ex- 
posed to lettuce and celery within the period of causation of the 
outbreak was also large (see Tables Nos. 4, 24, and 36). The pro- 
portion so exposed among those who contracted typhoid fever was 
no larger than that among the scores of thousands of persons of 
comparable economic status who escaped the disease, though living 
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in the same"neighborhood and in many instances patronizing the 
same restaurants as the persons who were stricken. The com- 
paratively low incidence of typhoid fever within the periods of the 
outbreaks in the three cities among children of the wealthier class 
and. among persons in all age groups in the less well to do classes is 
significant when}considered in connection with the now common 
use of lettuce and celery as food by our city people. Due to com- 
plexities of the marketing, it was found practically impossible to trace 
back to their sources the lettuce or celery eaten by the average 
individual within a stated period of 30 days. 

As the evidence pointed strongly to public restaurants rather than 
to the homes as the place of ingestion of the infection in the three 
cities visited by the definite outbreaks, a painstaking and successful 
effort was made in one of these cities (Chicago) to trace back to the 
original shippers the lettuce and celery served at four of the large 
popular restaurants which appeared clearly to be involved in the 
distribution of the infection (see pp. 46 to 48). 

The possibility of infection in lettuce or celery had to be recog- 
nized in view of the extensive and widely separated producing areas 
and the lack, remarkable as it may seem, of official sanitary super- 
vision approaching adequacy in many of the rural districts com- 
prising the areas in which this important food production industry 
is conducted. 

In order to determine if lettuce or celery from any of the producing 
areas could have conveyed infection to all of the cities involved in the 
epidemic, an effort was made to get a line on the shipments consumed 
in Chicago, Ill., New York City, and Washington, D. C., within the 
period of causation of the epidemic. The Bureau of Agricultural 
Economics in the United States Department of Agriculture furnished 
data with respect to interstate shipments from which are compiled 
the figures used in the following tables (Nos. 39 and 40). 


TaBLeE No. 39.—A summary of the lettuce deliveries in car lots to the Chicago, 
New York, and Washington, D. C., markets from October 27 to November 165, 


1924 
[Data supplied by the U. 8. Department of Agriculture] 
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Tasie No. 40.—A summary of the celery deliveries in car lots to the Chicago, 
New York, and Washington, D. C., markets from October 27 to November 15, 


1924 
[Data supplied by the U. 8S. Department of Agriculture] 
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1 Unknown amount. 


The period of consumption of the car lots of vegetables enumerated 
in these tables corresponds to the major part of the period of causa- 
tion of the outbreaks. When these figures are carefully studied, the 
improbability of lettuce or celery from any of the main producing 
areas having been the major vector of the infection in Chicago, 
Washington, and New York City, becomes apparent. It is evident 
that only California lettuce or New York celery might have operated. 
In a report dated January 19, 1925, from Senior Surg. J. C. Perry, 
it is stated that the lettuce from the Imperial Valley of California 
appeared, on his then recent survey of that situation, to be grown 
and packed in a sanitary manner. Chicago received more California 
lettuce than New York City and, yet, had less than one-sixth as 
many cases of typhoid fever. Many cities to which California lettuce 
was distributed, appeared to escape an excessive prevalence of 
typhoid fever in this period. Chicago, receiving 10 car lots of New 
York celery while Washington was receiving 17, had over twice as 
many cases of typhoid fever. New York City, receiving 16 times 
as much New York celery as Chicago, had less than eight times as 
many cases of typhoid fever. 

Such analyses of the figures in Tables Nos. 39 and 40 do not 
eliminate celery or lettuce, because, if infected batches from any of the 
large producing areas had been introduced into the large shipments 
from time to time, they might have had a very freakish distribution; 
but the results of such analyses are in harmony with the many other 
points of evidence which lead away from the incrimination of either 
of these vegetables. 

If our findings had implicated no other possible factor any more 
nearly than they did lettuce or celery, it would be utterly impossible 
for us to reach a conclusion as to the factor or factors involved in the 
spread of the infection causing the epidemic. Where no evidence was 
found to implicate lettuce or celery, however, very convincing evi- 
dence was found to implicate another possible factor. 

Raw shellfish.—The small proportion of cases among persons giving 
a history of eating raw clams eliminates this shellfish as an important 
factor. 
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Raw oysters, however, appear in a very different light. Of the 
total of 452 cases furnishing definite histories with respect to the eat- 
ing of raw oysters in the 13 cities visited, 349, or 77.2 per cent, were 
in persons exposed to the eating of raw oysters within 30 days imme- 
diately before definite onset of typhoid fever. This fact alone is 
highly significant because the proportion exceeds tremendously the 
proportion of the general population of any of these cities composed 
of persons who ate raw oysters in the corresponding period (see Tables 
Nos. 4, 24, and 36). 

In the vast majority of the cases, the raw oysters eaten were from 
the shell. 

A strikingly large proportion of the oyster eaters who developed 
typhoid fever had ingested, within the 30-day period before illness, 
small (‘‘ Bluepoint’’) raw shell oysters which were traced to shipments 
from a producing company operating within the vicinity of West 
Sayville, N. Y. This company is designated in the several sections 
of this report as ‘company A.” Persons exposed either exclusively 
or potentially to raw shell oysters distributed by company A, com- 
posing in Washington less than 1 per cent and in Chicago less than 
1.5 per cent of the population, furnished, respectively, over 58 per cent 
and 82.5 per cent of the cases of typhoid fever contracted in those 
cities within the period of the epidemic (see pp. 27 to 29, and pp. 52 
and 53). Of the cases investigated in nine of the other cities visited, 
81.3 per cent of those giving definite histories with respect to oyster 
eating were furnished by persons who were exposed exclusively, cer- 
tainly or potentially, to company A’s oysters (see pp. 89 and 90). 
Even in the mazes of the distributfon of shell oysters in New York 
City (see pp. 69 to 77), the lines led back to company A’s supply in a 
very impressive manner. The evidence implicated no supply of 
raw oysters consumed within the period of causation of the epidemic 
except those of company A and company F (see pp. 76 and 80). The 
operating plants of these two companies are adjacent to each other, 
as is shown in diagram No. 7. 

The proportion of cases occurring in the outbreaks giving a history 
of exposure to company F oysters was comparatively small. It is 
stated by officials of company A that that company frequently 
bought shell oysters (mainly small-sized ones) from company F and 
two or three other companies in that vicinity in October, November, 
and December, 1924. Therefore, the infected oysters shipped by 
company A may have come originally from the supply of company 
F or some other source. If such was the case, however, company 
F must have disposed of most of its infected oysters through its sales 
to company A. 

Raw shell oysters were distributed during the period of causation 
of the epidemic by company A direct to all three of the cities—Wash- 
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ington, Chicago, and New York—visited by the definite outbreaks, 
to 6 of the 10 cities which had a markedly excessive prevalence, and to 
7 of the 11 cities which had a slightly excessive prevalence of typhoid 
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fever enumerated in Table No. 1 (pp. 6 to 9). Of the four cities 
with markedly excessive prevalence but not supplied direct by com- 
pany A, three are in the vicinity of New York City and some of the 
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cases occurring in these cities certainly were in persons exposed, while 
away from home, to company A oysters. 

Of the 85 cities enumerated in Table No. 37 (pp. 82 and 83), at least 
19 of the 26 which had a definitely excessive prevalence of typhoid 
fever within the period of the epidemic were supplied with raw shell 
oysters derived from company A. 

In the face of the summation of epidemiological evidence, it is 
difficult or actually impossible to advance reasonably even an 
hypothesis that the raw shell oysters distributed by company A were 
not the major factor in the conveyance of the infection causing the 
epidemic. Where one fact may be offered to support an hypothesis 
that company A’s oysters were not the major factor, at least a dozen 
are on the scene to knock it out. 

To eliminate the oysters of company A as a causative factor, it 
would seem necessary at least to prove that the oysters distributed 
by that company during the period of causation of, the epidemic 
were entirely free from pollution with human excreta, either in 
concentration or in high dilution. This can not be done in the face 
of the evidence. The sources of the oysters bought by company A 
from company F and from several other companies or dredgers or 
jobbers operating in Great South Bay or within the general vicinity 
thereof have not been ascertained by us nor, so far as we know, by 
the officials of company A. The sanitary quality of the oysters so 
bought was not and can not be determined. The bacteriological 
examinations made after the epidemic was recognized were made 
too late to furnish proof that the oysters from a stated supply were 
free from contamination during the period of causation of the epi- 
demic, even if the so-called ‘‘low scores” arrived at by the present 
seemingly liberal and obviously complex standard can be accepted 
as proof one way or the other. From such information as could be 
obtained by us within the period of our studies, it appears that all 
parts of the growing beds of company A in Great South Bay are 
quite distant from sources of excretal pollution on shore and that the 
chances for infection of the oysters in those beds by sewage from off 
shore were very remote. Boats of various kinds (including oyster 
dredging boats), however, plied over the waters in which those beds 
are located. The equipment of the dredging boats of company A 
and of other companies operating in Great South Bay during the 
period of causation of the epidemic included open toilets so that the 
excreta from the dredgers on such boats went directly into the water 
over the oyster beds. Due to the delayed advent of cold weather 
in the autumn of 1924, the oysters in the beds of Great South Bay, 
or that general vicinity, probably did not reach an advanced stage 
of hibernation before November 15 or 20. Thus, it appears that 
those oysters were ‘‘drinking” freely in the period involved, and 
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it is at least conceivable that an oyster here and there in those beds 
became infected from the excreta of the dredgers or of other persons 
on boats plying in those waters. 

At the plant of company A, a certain proportion of the oysters 
delivered at the wharf but not needed for shipments on the day of 
arrival were stored in floats alongside the wharf. The water over 
the oysters in the floats had a depth, it is said, of only 2 or 3 feet as 
a rule. Dredging boats lay alongside the wharf a considerable 
portion of.the time. A number of fishermen engaged in the scalefish 
industry tied up their boats at night at a wharf only about 20 yards 
across the slip from the floats of company A. Visitors could have 
gone to the wharf of company A at night. Some of the night watch- 
men or the day workers on the wharf or some of the visitors to the 
wharf or some of the fishermen frequenting the immediate vicinity 
of company A’s wharf or some of the oyster dredgers may have 
been temporary or habitual typhoid-infection carriers. It is hardly 
conceivable that some persons did not void their excreta into the 
water, especially at night, at points near-by the floats of company 
A. Thus, the possibility of infection of oysters in the floats must 
be recognized. From the surveys made in January, 1925, by Public 
Health Service officers, no evidence was obtained of pollution of the 
water over company A’s floats by sewage from the toilets on shore 
within the vicinity of the wharf, but it is possible that some one of 
these toilets was in some unusual and undiscovered condition at 
times in October and November which was not apparent in January. 

The reports of the New York State Health Department indicate 
that typhoid fever was prevalent on Long Island and especially in 
the town of Islip, in which West Sayville is located, in October and 
November, 1924. Health News (Vol. 1, No. 43, p. 172) of October 
27, 1924, states under the heading of ‘‘ Typhoid Fever,” ‘“‘To date 
14 cases have been reported in connection with the Central Islip 
State Hospital epidemic.’’ Health News (Vol. 1, No. 49, p. 196) of 
December 8, 1924, states, under comment on typhoid fever cases 
reported from November 24, 1924, to November 29, 1924, the fol- 
lowing: ‘“‘An investigation is being made of an outbreak in Sayville, 
Islip, Bay Shore, and Brightwaters, Suffolk County. Eight cases 
have thus far been reported. The outbreak, in all probability, is 
water-borne.” 

With such a number of typhoid fever patients, the probability of 
the existence of some temporary “carriers”? within the general 
vicinity of West Sayville in October and November, 1924, must be 
recognized. 

Two cases of typhoid fever developed, one in October and the 
other in November, among oyster dredgers living in Greenport, L. I. 
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Observers, both official and unofficial, state that the oyster beds 
and the plant of company A have been for years regarded as being 
from a sanitary standpoint among the very best in the industry. 
This company has had sanitary chemical toilets installed on its 
dredging boats since the middle of December, and has manifested 
a definite desire to carry out any and all sanitary measures necessary 
to safeguard further its products against infection. A sanitarian 
viewing the matter in the abstract might feel that it would have 
been more nearly in keeping with the fitness of things for the infec- 
tion in oysters to have been traceable to the supply of some of the 
producers much less attentive to sanitary measures than is com- 
pany A. 

The sanitary surveys found nothing, however, to tend to negative 
the epidemiological findings implicating the oysters distributed by 
company A as the major causative factor in the spread of the infec- 
tion causing the epidemic. 

Thus, the chain of evidence appears complete and conclusive. 


CONCLUSIONS 


1. The main factor in the spread of the infection causing the 
recent excessive prevalence of typhoid fever in New York City, 
Chicago, Ill., Washington, D. C., and several other cities in the 
United States, was beyond reasonable doubt, shell oysters distributed 
by a producing company operating within the vicinity of West Say- 
ville, N. Y. 

2. The preponderance of evidence is that the general supply of 
no large distributor of oysters was uniformly infected, but that 
oysters infected in one or more beds or part or parts of one or more 
beds or at one or more floats, and constituting but a small propor- 
tion of the total, were introduced into and distributed with a large 
supply of oysters of good sanitary quality. 

3. The period of causation of the markedly excessive prevalence 
was between October 25 and December 20, 1924, and there is no 
reason to believe that oysters distributed since December 20, 1924, 
by the company referred to in conclusion 1, or any other large dis- 
tributor, have been to date (March 12, 1925) any more of a factor 
in the spread of typhoid infection than such oysters were in any 
corresponding period within the last several years. 

4. The evidence is that due to temperature changes in some bed 
or beds or part or parts thereof; to discontinuance of receipts from 
the infected source or sources; or to sanitary measures which have 
been carried out by the oyster producers within the vicinity of 
their floats and on their dredging boats, or to a combination of such 
factors of safety, oysters on the market since December 20, 1924, 
have been free from any considerable degree of typhoid infection 
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and that those now being sold or offered for sale are, from a sanitary 
standpoint, as safe to eat as raw food as is usual at this season of 
the year.’ 

5. There is no evidence that shellfish other than oysters or that 
scalefish contributed to the spread of the infection causing the 
recent excessive prevalence of typhoid fever, and there is no reason- 
able cause for any popular apprehension that shellfish or scale- 
fish which are heated throughout to a temperature of 100° C. before 
being eaten are not now as safe and salutary for human consump- 
tion as usual.! 

6. In the interests both of our public health and of our food 
industries, measures should be applied promptly for more nearly 
adequate official sanitary supervision, regulation, and protection of 
industries engaged in the production, preparation for sale, and dis- 
tribution in traffic, of shellfish, vegetables, fruits, milk, milk prod- 
ucts, and other foods eaten usually or frequently without being 
cooked. | 

7. The principles of action embodied in resolutions adopted at a 
conference of the United States Public Health Service, Bureau of 
Chemistry, Bureau of Fisheries, with State and municipal health 
authorities, State conservation commissions and representatives of 
the shellfish industry held in Washington, D. C., on February 19, 
1925, should, if properly applied, do much, both to safeguard the 
public health and to restore public confidence in the safety of un- 
cooked oysters as food. 





1 This statement is as of Feb. 10, 1925, and Mar. 12, 1925. 
37639—25t——8 





APPENDIX 


Resolutions Adopted as a Basis for Permanent Oyster Control by the Conference 
on Shellfish Pollution, Washington, D. C., February 19, 1925 


1. The beds on which shellfish are grown must be determined, inspected, 
and controlled by some official State agency and the United States Public Health 
Service. 

2. The plants in which shellfish are shucked or otherwise prepared or packed 
by the shipper must be inspected and controlled by some official State agency 
and the United States Public Health Service. 

3. The freedom from typhoid bacilli of the workers who handle shellfish 
must be determined by some official governmental agency. 

4. Failing to secure sufficiently high standards to protect the people as re- 
gards beds, floating and plumping practices, and methods of shucking or other 
methods of preparation, a satisfactory practical method of pasteurization or 
other heat treatment, or chemical, or biological method which produces satis- 
factory results, must be installed and operated under proper governmental 
supervision. 

5. There must be such governmental supervision and such trade organiza- 
tion as will make plain the source of shellfish and will prevent shellfish from 
one source being substituted for those from another source. This will be chiefly 
a problem of the individual State. 

6. The methods of shipping must be supervised, inspected, controlled, and 
approved by the proper official Federal and interstate agency. 

7. The methods of storing, displaying for sale, and dispensing must be de- 
termined, inspected, and controlled by the proper State or city agency. 

8. The product must conform to an established bacterial standard and must 
meet Federal, State, and local laws and regulations relative to salinity, water 
content, food proportion, and conform to the pure food laws standards. 
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